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SITE SPECIFIC HEALTH & SAFETY PLAN 
Rico Project - Rico Soils and St Louis Ponds 

1.0 SCOPE & APPLICABILITY 

Policy Statement: It is the policy of Anderson Engineering Company, Inc (AECI) to provide a 
safe and healthful work environment for all its employees. AECI considers no phase of 
operations or administration to be of greater importance than injury and illness prevention. 
Safety takes precedence over expediency or shortcuts. Every accident and every injury is 
preventable. AECI will take every reasonable step to reduce the possibility of injury, illness, or 
accident. 

Objective: This Site-Specific Health and Safety Plan (SSHASP) outlines the procedures that 
must be followed during the execution of this project. Operational changes that could affect the 
safety or health of personnel, the community, or the environment will not be made without the 
prior approval ofthe Project Manager and the Health, Safety and Environmental (HSE) Officer 
or designee. 

The provisions of this plan are mandatory for all contractor personnel assigned to the project. 

Approvals 

Project Name: Rico Project - Rico Soils and St Louis Ponds 
SSHASP Title: Health and Safety Plan, Rico Project - Rico Soils and St Louis Ponds 

I have read and approved this SSHASP with respect to project hazards, regulatory 
requirements, and Contract obligations and procedures. 

Christopher Sanchez _̂ 6-17-11 
Project Manager Name/Signature Date 

Christopher Sanchez. CSP ] ^ 6-17-11 
Project HSE Officer (or Designee dependent upon project requlrennents) Name/Signature Date 
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1.1 Subcontractor to AECI 

Any subcontractor(s) to AECI shall provide or prepare their own SSHASP that meets or 
exceeds requirements of this SSHASP. This document is not a comprehensive safety 
program. All subcontractors are responsible for the safety of their employees. 

In the case that the subcontractor accepts this SSHASP, all workforce members shall 
review and sign this SSHASP acknowledging that they understand the contents of this 
document and that they are willing to abide by all safety requirements contained herein 
as well as all other safety requirements required as part of their respective work. 

I accept this SSHASP and plan to abide by all the contents contained therein. I also 
acknowledge that I am responsible for all other safety requirements that may be 
associated with completing tasks not contained within this document. 

Print Name 

Signature Date 
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1.2 Declaration of Understanding 

I have reviewed and understand this Site-Specific Safety and Health Plan (SSHASP) 
and agree to abide by the procedures and limitations AECI specifies. 

Name Signature Employer Employee 
No. 

Date 

Notes: 
All contractors to AECI must abide by the procedures and limitations contained in this SSHASP. 
All contractor personnel working on this task must review and sign this SSHASP before starting fieldwork 
on site. 

References: 
This SSHASP complies with applicable Occupational Safety and Health Administration (OSHA) and US 
Environmental Protection Agency (USEPA) regulations. This SSHASP follows the guidelines established 
in the following: 
• Standard Operating Guidelines (U.S. EPA, June 1992) 
• Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities (NIOSH, 

October 1985) 
• Title 29 of the Code of Federal Regulations, Part 1910 and 1926, U.S. Department of Labor/OSHA 
• Threshold Limit Values for Chemical Substances and Physical Agents, Biological Exposure Indices 

(ACGIH, 1996) 
• Safety and Health Requirements Manual (USACE, September 1996) 
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2.0 KEY PROJECT PERSONNEL & RESPONSIBILITIES 

Position 

AR Project Manager: 

AECI Project Engineer: 

AECI Project Manager: 

AECI Project HSE Officer: 

Name 

Chuck Stilwell, PE 

Kevin Cosper, PE 

C. E. Sanchez, CSP 

C. E. Sanchez, CSP 

Telephone 

907-564-4608 

972-972-6222 

505-285-6484 

505-285-6484 

Cell 

406-491-1129 

801-756-3427 

801-971-1767 

801-971-1767 

2.1 Responsibilities 

2.1.1 All Personnel 

Each person is responsible for the Health and Safety (H&S) of themselves and 
their co-workers, for completing tasks in a safe manner and reporting any unsafe 
acts or conditions to their Supervisor. All personnel are responsible for 
continuous adherence to these H&S procedures during the performance of their 
work. No person may work in a manner that conflicts with the intent of the safety 
and environmental precautions expressed in this SSHASP. AECI reserves the 
right to dismiss from the site any person who violates safety procedures. 

Each person working at the site is to perform work for which they are determined 
competent. AECI shall receive competency documentation (resume, 
certifications, etc.) for each individual that will be working at the site. No work 
shall be completed for which one is not deemed competent. 

All site project personnel are required to immediately report any of the following 
to the AECI Project Manager: 

Accidents and injuries, no matter how minor 
Unexpected or uncontrolled release of chemical substances 
Any symptoms of chemical exposure 
Any symptoms of extreme weather exposure 
Any unsafe or malfunctioning equipment 
Any changes in site conditions which may affect the H&S of the project 
personnel 

• Serious potential incidents (SPI) and near miss incidents 

2.1.2 Project Manager/Field Supervisor 

The Project Manager/Field Supervisor (PMFS) is ultimately responsible for 
ensuring that all project activities are completed in accordance with requirements 
set forth in this plan. The PMFS is responsible for ensuring all accidents and 
incidents on the project are reported and thoroughly investigated. The PMFS 
must approve in writing any revisions to the SSHASP, and is also responsible for 
the following: 
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• Enforcing the requirements of the SSHASP. This includes performing daily 
safety inspections of the work site. 

• Stopping work, as required, to ensure personnel safety and protection of 
property, or where life or property-threatening noncompliance with safety 
requirements is found. 

• Determining and posting routes to capable medical facilities and emergency 
telephone numbers (including poison control facilities) and arranging 
emergency transportation to medical facilities. 

• Notifying local public emergency officers of the nature of the site operations, 
and posting of their telephone numbers in an appropriate location. 

• Observing on-site project personnel for signs of chemical or physical trauma. 
• Ensuring that all site personnel have been given the proper medical 

clearance, ensuring that all site personnel have met appropriate training 
requirements, and monitoring ali team members to ensure compliance with 
the SSHASP. 

2.1.3 The Project Health, Safety and Environmental Officer 

The Project Health, Safety and Environmental Officer (HSE) is responsible for 
the preparation and modification of this SSHASP. Any changes to the SSHASP 
must be approved by the HSE Officer. The HSE Officer is the designated 
regulatory contact on matters related to occupational Health and Safety. 

2.1.4 Lower Tier Contractors 

On-site lower tier contractors and their personnel are responsible for 
understanding and complying with all site requirements. Contractors are 
required to follow the guidelines established in this SSHASP. 

2.1.5 Visitors 

Site visitors are required to review and acknowledge their understanding of this 
SSHASP. Site visitors are expected to abide by the requirements of the plan and 
cooperate with site supen/ision in ensuring a safe and healthful work site. Site 
visitors are not to enter the site alone and shall be escorted by qualified site 
personnel. 
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3.0 GENERAL PROJECT INFORMATION AND SCOPE 

3.1 Project Scope of Work Summary 

The Rico project consists of work in and around the Town of Rico Colorado. The St. 
Louis Mine adit located north of Rico discharges water to a series of settling ponds. 
There are 13 ponds of various sizes that are connected to flow the mine water through 
the pond network. The water is retained to allow settlement of metals from the mine 
discharge. The water is eventually released from the pond network to the Dolores 
River. The Rico remediation activities consist of monitoring, data collection and pond 
area work. The work activities are described below 

3.1.1 Inspections The ponds are to be inspected on a monthly basis to observe the 
pond function and pond system condition. Inspections are to identify any problems with 
the system that may warrant further investigation or correction. The specific inspection 
items are as follow: 

• Embankment Condition 
• Pond to Pond Drain System Function 
• Spillway Function 
• Pond Water Levels 
• Minor debris cleared from drains and spillways. 

3.1.2 Sampling Surface water is to be sampled at various locations within the St. 
Louis Ponds and the Dolores River. The sampling is to be completed per the Sampling 
and Analysis Plan and the Quality Assurance Project Plan. Flow measurements are to 
be made of adit and pond discharges, pond flows and several points along the Dolores 
River. Groundwater levels will be monitored at piezometers located at various locations 
around the St. Louis Ponds. Sampling will be completed on a monthly basis. 

3.1.3 Pond Solids Drying Area Construction An area for dewatering and drying of 
solids removed from the settling ponds will be constructed. The drying areas will be 
constructed per the construction plan. The drying areas will be enclosed by earthen 
embankments and the bottom surface graded to drain and collect fluids. 

3.1.4 Pond Solids Removal Sediment solids within the St Louis ponds are to be 
removed from the upper ponds. The pond solids are to be removed according to the 
removal plan. Pond solids will be removed using mechanical and or dredge/pump 
methods. Initial removals will be studied and evaluated for selection of a feasible and 
effective extraction alternative. Removals will begin with Pond 18. 

3.2 SSHASP Scope 

This SSHASP has been prepared to address the Scope of Work outline in Section 3.1, 
Project Scope of Work Summary. Based on the information herein and current site 
conditions, this SSHASP will be supplemented with a Risk Assessment, Task Safety 
Environmental Analysis (TSEA) prepared by the contractor's on-site supervision and 
project personnel. 
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3.3 Site Location 

The St Louis Site is located north of Rico, Colorado along CO Hwy 145. 
Latitude/Longitude of general locations will be accessed are below. 

Latitude: 108 degrees, 01 min, 44 sec. 
Longitude: 37 degrees, 41 min, 47 sec. 

3.4 Site History 

Mining at the St Louis site began with the St Louis Tunnel by the St. Louis Smelting and 
Refining Co. during 1930-1331. A major crosscut connected the St Louis tunnel to the 
Mountain Springs Mine. This resulted in a continuous source of mine water to the 
Dolores River. The pond system was initially constructed at about the same time. The 
pond system has been modified and added to over the years. A sulfuric acid plant was 
built at the St Louis pond area and operated between 1955 and 1964. The Anaconda 
Co. obtained rights at the St Louis area and conducted exploration drilling from 1980 to 
1983. Anaconda also installed a lime plant at the St Louis Site to treat the mine 
discharge in 1984. Atlantic Richfield Co later acquired the Anaconda Co.; the Rico-area 
properties including the St. Louis Site were later transferred to Rico Development Co. 
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4.0 HAZARD EVALUATIONS/RISK ANALYSES 

A summary ofthe principal hazards (including biological, physical, chemical, environmental, 
etc.) for the anticipated project scope are shown in the following table. 

Applicable hazards are checked in the Hazard Analysis table 

Yes No 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 

X (seasonal) 
X 

x(seasonai) 
x(seasonal) 
x(seasonal) 

x 
x 
X 

Blood borne Pathogens (potential bleeding injury) 
General Physical Hazards 
Excavation/Trenching (requires separate permit) 
Heavy Equipment and Machinery 
Underground Hazards 

X Crane Operations 
X Mechanical and Flame-Cutting Equipment 

Energized Electrical Equipment 
Access/Egress 
Noise 
Housekeeping 
Material Handling 

X Drum Handling 
X Confined Space Entry (requires separate permit) 

Heat Stress 
Cold Stress 
Adverse Weather 
Vehicular Traffic 

X Compressed Gases and systems 
Poisonous Plants 
Poisonous Snakes and Animals 
Insect Hazards 
Water Safety 
Working on Dredge Barge/Boats/Tug and Shore 
Chemical Hazards (See attached detailed Chemical Hazard, Pb, 
Analysis) 

A risk based approach has been used to complete hazard analysis. The risk based approach 
shall be examined to determine the extents of the respective hazards. See Appendix F, Job 
Hazard Analysis and Risk Assessment. 
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5.0 EMPLOYEE TRAINING REQUIREMENTS 

5.1 Daily Toolbox Meetings 

All site personnel shall be required to attend Daily Toolbox Meetings which will be held 
immediately at the start of each work shift. Tooltiox meetings shall be documented on 
the Daily Toolbox Meeting Record, See Appendix B. Minimum information to be covered 
in the meeting is as follows: 

• Relevant HASP review 
• Hazard communication review 
• Assessment of the risks of any issues arising from the site walkover and location 

of on-site equipment and materials 
• Planned tasks for the day and hazards associated with those tasks 
• Hazard mitigation activities to be performed 
• Assignment of specific safety responsibilities 
• Review and completion of applicable permit(s) 
• Right and obligation to "Stop Work" 
• Right and obligation to discuss and ensure proper Management of Change 

(MoC) 
• Review the completed Risk Assessment, TSEAs. The focus should be on how 

to complete activities on a given site during that work day. The TSEA discussion 
shall also include identification of "Stop Work" triggers. 

• Review of Pb potential exposure 
• Other relevant Anderson Defined Practices (ADP) that employees are trained on 

include PRE, Emergency Procedures, Remote Driving, Working Alone, 
Communication Plan, Vehicle Inspections, Heat/Cold Stress and Fitness for 
Duty 

5.2 Risk Assessment and Task Safety Environmental Analysis Development 
and Review 

A Risk Assessment (RA) shall be prepared for the Site, Project and Job Phase of the 
work. The Work Risk Assessment Tool will be utilized. The RA is to be prepared by all 
entities involved in the work. The RA is to define hazards and mitigations. Risk scores 
are to be determined for all jobs related to the work. Employees will use the RA to aid in 
preparation of the Task Safety and Environmental Analysis (TSEA) 

A TSEA will be developed for each Task identified in the work plan and as othenvise 
needed. The TSEA must be completed and approved prior to start of work. See 
Appendix A for detailed information on TSEA development. The TSEA should be 
developed and reviewed with all affected site personnel. Whenever a job transfer occurs 
and when changes in conditions or scope of work necessitate modifications, the TSEA 
must be updated and reviewed with affected personnel. 

The TSEA must comply with the SSHASP and becomes an integral part of the SSHASP 
when implemented. Maintain TSEA's and the SSHASP in the same location for easy 
access by all individuals involved in the project. 
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6.0 PERSONAL PROTECTIVE EQUIPMENT REQUIREMENTS/ 
PROTOCOLS & PROCEDURES 

6.1 Levels of Protection 

Use of Personal Protective Equipment (PPE) is characterized into four major levels 
which are referred to as Level A, B, C, or D. The definition of each is as follows: 

Level A: Provides maximum respiratory protection and skin protection utilizing fully 
encapsulating suit ensembles, Self Contained Breathing Apparatus (SCBA) 
and/or Supplied Air Breathing Systems (SABS). 

Level B: Provides maximum respiratory protection using SCBA, SABS, or a 
combination with reduced skin protection. Chemical resistant splash suits 
are utilized. 

Level C: Respiratory protection is reduced using air filtering respirators and 
appropriate media coupled with outenwear as used in Level B or D. 
Chemically resistant clothing is often employed. 

Level D: Standard work attire for site operations includes Hard Hat worn at ali times, 
safety glasses-with side shields, steel toed boots, long-sleeve shirt, traffic 
vest, and appropriate hand protection. Note: When working near water the 
BP Water Work Policy shall be followed with the appropriate water safety 
equipment. 

All personnel working at the Rico Project at a minimum will be required to comply with 
Level D PPE. The site PPE is to provide protection of onsite works to physical hazards 
and potential chemical and biological hazards, those persons working in close contact 
will metals impacted soils, solids or water will be required to use an upgraded Level D 
with rubber boots or full water waders, Tyvek coveralls and chemical resistant 
rubber/latex gloves. The HSE Officer will determine the need to elevate the PPE level 
and to address respiratory protection for air borne contaminates. The RA attached to 
this SSHASP will further define PPE use. All employees will be trained in the use and 
maintenance of PPE. The AECI PPE defined practice will be followed. 
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7.0 SITE CONTROL MEASURES AND PROCEDURES 

7.1 Visitor Information 

Visitors to the site shall abide by the following: 

• All visitors shall be instructed to stay outside the contamination zone (exclusion 
and contaminafion reduction zones) and remain within the clean zone during the 
extent of their stay. Visitors shall be cautioned to avoid all contact with 
contaminated or suspected contaminated surfaces. 

• Visitors requesting to observe work conducted in the exclusion zone (EZ) must 
meet EZ entry requirements and wear all appropriate PPE, prior to entry into that 
zone. If respiratory protective devices are necessary, visitors who wish to enter 
the contaminated zone must produce evidence that they have had a complete 
physical examination, training, and have been fit-tested for a respirator within the 
past 12 months. 

• Visitor inspection of the contaminated area shall be at the discretion of the Field 
Supervisor. 

7.2 Potable Water 

An adequate supply of potable water shall be provided at the work site. Either individual 
water bottles shall be supplied, or a portable container shall be used to dispense 
drinking water. If a portatile container is used, then the following rules shall be followed: 

• Portable containers used to dispense drinking water will be capable of being 
tightly closed and shall be equipped with a tap dispenser. Water shall not be 
dipped from the container. 

• Containers used for drinking water shall be clearly marked and not used for any 
other purpose. 

• Disposable cups will be supplied; both a sanitary container for unused cups and 
a receptacle for disposing of used cups shall be provided. 

7.3 Non-Potable Water 
Outlets for non-potable water shall be identified to cleariy indicate that the water is 
unsafe and is not to be used for drinking, washing, or cooking purposes. There shall be 
no cross-connection (open or potential) between potable and non-potable water 
systems. Non-potable and potable water systems shall be separated so as to minimize 
confusion and possible cross-contamination. 

7.4 Toilet Facilities 
Temporary toilet facilities shall be available for site workers. 

7.5 Log In/Log Out 

The Daily Toolbox Meeting Record will serve as the log in/log out sheet and will be 
maintained at the project Office. Personnel will sign in and out as they enter and leave 
the project. At the end of the shift, the log will be collected and reviewed for to insure all 
personnel are accounted for by the Field Supervisor. The log shall be incorporated into 
project files. 

Anderson Engineering Company Inc. 11 June 2011 



Site Specific Health & Safety Plan 
Rico Project 

7.6 General Protocols 

• Site personnel shall wear, at a minimum, Level D protection (Hard Hat worn at all 
times, safety glasses-with side shields, steel toed boots, long-sleeve shirt, traffic 
vest, and appropriate hand protection) whenever working inside the perimeter of 
the site. 

• A fire extinguisher, first aid kit, and eye wash will be available in all vehicles, on 
all equipment, and easily accessible at each work area. 

• Field operations shall cease during thunderstorms, heavy rains, high winds, or 
heavy snows. 

• Snow avalanche hazards exist during the winter season along the east side of 
the St. Louis Ponds area. DO NOT access this area when deep snow exists on 
site. Access the site by the east routes along the dike roads. 

• Workers will maintain visual contact with equipment operators. 
• Drinking water will be provided at the site. 
• Personnel will obey all posted traffic regulations. 
• Seat belts are to be worn at all times when vehicles are in motion. 
• If any H&S concerns change or unexpected site conditions arise which threaten 

the H&S of personnel, field operations are to be halted and the HSE Officer is to 
be contacted immediately for evaluation. 

• At least one copy of this plan will be available at the Site. 
• Ensure that no one is required to lift more than 50 pounds. 
• Anyone exposed to falls 6 feet or more must use an appropriate fall protection 

device and must be trained in its use. Comply with Working at Heights ADP. 
• Any person working within 6 ft of water 3 ft deep or a wet condition entrapment 

hazard shall comply with the Working On Or Near Water Policy (Attached to this 
SSHASP). 

• General outdoor construction areas will be illuminated to a minimum of 3-foot 
candles. Supplementary lighting may be necessary at night, or in other areas 
such as first aid stations, administrative areas, etc. 

• Employees will inform their partners or fellow team members of non-visible 
effects of heat stress. The symptoms may include: 

• Headaches/Dizziness 
• Nausea 
• Blurred vision 
• Cramps 
• Irritation of eyes, skin, or respiratory tract 
• Follow Heat Stress ADP 

• Employees will inform their partners or fellow team members of the effects of 
cold stress. The symptoms may include: 

• Headaches/Dizziness 
• Shivering 
• Follow Cold Stress ADP 

• Control of hazardous energy and hazardous material sources (Lockout/Tagout) 
will be adhered to during any activity requiring the isolation of energy or 
hazardous materials. 
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8.0 ANDERSON ENGINEERING DEFINED PRACTICES 

The Anderson Engineering Co. Inc. Defined Practices (ADP) provide specific information 
and actions for addressing safety issues and hazards. The ADPs are to be available on 
site and are included to this SSHASP by reference. All onsite employees will be trained 
as appropriate on the ADPs. Competency of employees will be verified. The ADPs that 
are applicable to this project include the following: 

Communication Plan 
Daily Tool Box Meetings 
Driving Safety 
Emergency Response 
Lifting Operations 
LOTO 
Excavation and Ground Disturbance 
Fitness for Duty 
Heat and Cold Stress 
Heavy Equipment and Vehicle Safety 
Hazard Communication 
Overhead Power-lines 
PPE and Respiratory Protection 
Scoping Document - Pennits 
SIMOPS 
Stop Work 
TSEA 

9.0 EMERGENCY RESPONSE/CONTINGENCY PLANS 

9.1 Discovery and Procedures 

If a project employee discovers a spill, fire or injury the following steps shall be taken. 

Assess the situation as to hazards prior to approaching the scene; 
Determine the need for assistance; 
Contact emergency services as required -911; 
Contact Field Supervisor 
AECI Project Manager 
AECI HSE Officer 
Remediation Management (RM) Contact 
Field Supervisor shall take appropriate measures to stabilize the scene. 

9.2 Emergency Contacts and Actions 

State Police: Contact 911 or 

Emergency - Contact 911 
Non-emergency 911 

Actions: Describe situation and need for assistance. 

Fire: Contact 911 
Actions: Use fire extinguisher if it is safe to do so. 
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Explosion: Contact 911 
Actions: Evacuate area to muster area and account for all personnel. Muster at St 

Louis entry gate. 

Ambulance: Contact 911 or Contact 
Actions: Assess nature and seriousness of injury. Administer first aid/ CPR as 

necessary. 

Hospital: Contact 911 / 970-565-6666 (Cortez) 

Southwest Medical Center 
1311 N. Mildred Rd, Cortez CO 
970-565-6666 

Alternate 
Hospital: Telluride Medical Center, 

500 West Pacific Ave. Telluride, CO 
970-728-3848. 

Injury: Contact 911 
Actions: Assess nature and seriousness of injury. Administer first aid as necessary. 

Weather: www.weather.gov - internet or tune radio to frequency in area -
Actions: Halt activities and seek shelter during thunderstomis, tornadoes, high winds, 

snowstorms, etc. 

Colorado Emergency Management: Contact (970) 677-2257 

Dolores County Sheriffs Office: Contact (970) 677-2257, Emergency 911 
Actions: Assess nature and seriousness of incident or condition. 

Spill: Contact 911 
Actions: Contain spill within immediate area if it is safe to do so and contact HAZMAT 
Team: Rico Fire Department 972-967-2861 

Dolores County Fire Dept 972-882-4096 

Environmental Protection Agency (EPA) 
Release of hazardous materials and /or substance 
Contact a Region 8 OSC (303) 293-1788 

Depending on the quantity ofthe release as defined in the requirements under the NCP, 
a call to the National Response Center at 1-800-424-8802 may be necessary 

Federal Emergency Management Agency (FEMA) 
Contact FEMA when large-scale natural or manmade disasters occur such as 
earthquakes, floods, forest fires, terrorist attack, etc. (800) 621-3362 

U.S. National Response Center 
Spills that exceed reportable quantities (800) 424-8802 
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State Agency (ies) 
Colorado Department of Public Health and Environment 303.692.2000 or 

Toll Free 1.800.886.7689 
OSHA 
To report accidents, unsafe working conditions, or safety and health violations. 
(800) 321-OSHA (6742) - [National Toll Free Number] 

Other Emergency Information: All personnel on site must report any near-miss accident, 
accident, injury, or illness to their immediate supervisor or the Field Supervisor. Near 
misses, accidents, incidents, and injuries involving visitors, client representatives, and 
contractors will be documented in the project files. A detailed report will be submitted to 
AECI within 24 hours afterthe accident. An accident investigation will be conducted as 
soon as emergency conditions no longer exist and first aid and/or emergency medical 
treatment has been provided. 

9.3 Hospitals/ Infirmaries 
Southwest Medical Center 
1311 N. Mildred Rd, Cortez CO 
970-565-6666 

Alternative Hospital: 
Telluride Medical Center, 
500 West Pacific Ave, Telluride, CO 
970-728-3848. 

9.4 Emergency Equipment On-Site 

A fire extinguisher, first aid kit and eye wash bottle will be kept in each piece of 
equipment and in each work zone at all times. 

9.5 Personnel Responsibilities During Emergencies 

The HSE Officer will ensure that all necessary emergency equipment is ready for use 
and will train all personnel in emergency procedures. The HSE Officer will also establish 
emergency evacuation routes from all locations of the work area. During the daily 
toolbox safety meeting and prior to beginning work, a staging area will be designated 
where workers will meet in the event of an evacuation for an emergency. 

In case of emergency. The HSE Officer will implement site emergency procedures with 
consideration for the following: 

1. Evaluating the emergency conditions and making recommendations regarding 
risks to off-site personnel and the public, the necessity of upgrading PPE to 
protect on-site personnel and emergency responders, and recommending 
evacuation of on-site personnel; 

2. Providing first aid for injured or exposed personnel; 
3. Preparing a written accident report for submission to AECI. 

All site incidents and accidents that occur in connection to this project will be recorded 
and reported to AECI. 

Anderson Engineering Company Inc. 15 June 2011 



Site Specific Health & Safety Plan 
Rico Project 

9.6 Medical Emergencies 

Seriously injured or ill personnel should not be moved, unless their lives are 
endangered, until an assessment has been made by a person trained in first aid and 
cardiopulmonary resuscitation (CPR). Where the potential exists for the person 
providing first aid to come into contact with the victim's blood, a protective barrier such 
as gloves or mouth shield will be used. Emergency medical services can be obtained by 
calling 911 by telephone, or indirectly, by contacting someone with a telephone by two-
way radio. 

Any person who becomes ill or injured in the presence of contaminated material must be 
decontaminated to the maximum extent possible. If the injury or illness is minor, full 
decontamination should be completed and first aid administered before transport. Ifthe 
person's condition is serious, partial decontamination may be completed (i.e., disrobing 
the victim and redressing in clean coveralls or wrapping in a blanket). First aid should 
be administered while awaiting an ambulance or paramedics. 

Any person transporting an injured/exposed person to a clinic or hospital for treatment 
should take directions to the hospital (map attached) and information on the chemical(s) 
that person may have been exposed to. The MSDSs for the chemicals on-site are 
attached to the plan. See Appendix C. 

Any vehicle used to transport contaminated personnel will be cleaned or decontaminated 
as necessary. The Medical Case Management ADP will be followed. 

9.7 Fire or Explosion 

In the event of a fire/explosion, personnel will determine whether the fire is small enough 
to readily extinguish with immediately available portable extinguishers or water, or if 
other fire-fighting methods are necessary. 

Non-essential personnel will be directed away from the area of the fire. 

If a fire is judged to be small enough to fight with available equipment, personnel will 
attempt to extinguish the fire provided that: 

1. They are able to approach the fire from the upwind side, or opposite to the 
direction of the fire's progress. 

2. The correct extinguisher is readily available. (A type ABC fire extinguisher shall 
be in all equipment.) 

3. No known complicating factors are present, such as likelihood of rapid spread, 
imminent risk of explosion, or gross contamination. 

If evacuation is necessary, all personnel will proceed to the pre-designated staging area 
for a head count and await further instructions for the HSE Officer. The HSE Officer will 
prepare a written incident report for submission to AECI within 48 hours 
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9.8 AECI Reporting Requirements 

Notification & Reporting Procedures: 

Incidents are classified into three basic types: Major (including High Potential Incidents 
and High Potential Near-Misses), Non-Major, and Near-Miss. When an incident occurs, 
an incident/near-miss investigation report needs to be completed using the Traction 
System. The first step is to assess the severity based on the Incident Notification and 
Reporting Table Definitions (Appendix E, Attachment 1). The initial evaluation 
determines the appropriate notification. 

When an incident occurs, the staff and contractors must notify the appropriate contacts 
(Appendix E, Attachment 2-Emergency Contact Phone Numbers and Call-out Tree), 
verbally or via email, as required. The notification often includes an initial Report. 
Appendix E, Attachment 3 shows the Incident Notification and Reporting Process Table, 
for notification and reporting requirements. Once the severity is assessed, the Field 
Supervisor, AECI Project Manager, AECI HSE Officer, and RM Contact are notified as 
required- Once staff has completed an investigation, a completed report must be 
submitted. It is at this time that corrective action is recommended and monitored. 
Appendix E, Attachment 4 - Emergency Summary Information, shows a summary of key 
phone numbers and parties. Appendix E, Attachment 5 - Hospital Location Map, shows 
the route to get to the hospital from the Site. 

• Whenever a Major Incident or High Potential Incident occurs, the AECI Project 
Manager and AECI HSE Officer must receive immediate verbal notification, 
followed by a written report. 

• The AECI Salt Lake City Office (1-888-399-2324 or 801-972-6222) is a resource 
for communications as well as emergency response. If needed, the AECI Salt 
Lake City Office can be called for notification support on Major Incidents when 
AECI personnel are not immediately available and when an incident has 
occurred where the severity is unknown or additional support may be needed. 

For all Major Incidents and High Potential Incidents, AECI will contact the Incident 
Notification Center to assist in notifications. 

10.0 SITE CONTROL PROGRAM 

This Site Control Program is deigned to minimize the spread of hazardous substances from 
contaminated areas to areas that have not been contaminated. The Site Control Program is 
intended to identify and isolate contaminated areas of the site, to facilitate emergency 
evacuation and medical care, to prevent unauthorized entry to the site, and to deter vandalism 
and theft. 

The Field Supervisor is responsible for ensuring the Site Control Program is updated as 
needed. 

A site map(s) indicating the site perimeter, entry and exit points, work zones, emergency 
equipment storage locations, and evacuation routes and places of safe assembly is attached to 
this HASP. 
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For the safety of all personnel, access to this site is restricted to only those site workers who 
have access approval from the Field Supervisor. To further reduce the potential for chemical 
exposure, site workers shall only enter into zones in which they have access approval from the 
Field Supervisor. 

During hours of site operation, site entry and exit is authorized only at the point(s) identified on 
the attached Site Map. Entry and exit at these points is controlled by warning signs. During 
hours that the site is not operating, access to the site is controlled by warning signs and fencing. 

For accountability purposes, all site visitors to the site must register with the Field Supervisor. 
Visitors are required to be escorted. Visitors are expected to comply with the requirements of 
this HASP. Visitors who will enter contaminated areas of the site must provide adequate 
documentation that they have the required training and medical evaluation as required by this 
HASP. Visitors shall receive a site-specific briefing about protecting themselves from site 
hazards, recognizing site zones, and following emergency evacuation procedures. Visitors shall 
have the required PPE for the areas that they will visit. 

The buddy system should be used for all site workers. The buddy system involves two 
individuals working together on a project for safety purposes. While working on the buddy 
system each individual shall be able to maintain visual contact with the other individual. 
Constant eye contact allows both individuals to be able to respond to the other individual in the 
case that the person is injured or in need of assistance. 

It is discouraged having a single worker onsite. If the situation is needed, the individual shall 
use an offsite point of contact as their buddy in the buddy system. The single worker shall 
check-in with their buddy upon arriving onsite, every 2 hours thereafter, and upon leaving the 
site. 

11.0 PERMITS 

The AECI/Field Supervisor is responsible for ensuring the completion ofthe necessary permits 
for the work to be completed. The permits shall be completed and signed by a competent 
person as assigned by the Field Supervisor. The pond work will require permits. The inspection 
and sampling work will not require permits, however all employees shall be briefed on the 
Working near Water Policy attached to this HASP. All permits will be completed per the 
Scoping Document Permits ADP and the respective Permit ADP. The Permit ADPs shall be on 
site and are hereby referenced. The following Permits are expected for the Scope of Work at 
the Rico Project. 

• Excavation and Ground Disturbance 
• Overhead Power-lines 
• Lifting Operations 

Although not a permit, the Working On/Near Water Policy will be complied with. The policy 
requires that safety training and specific water safety equipment be utilized when working within 
6 ft. of water that is 3 ft. deep or a soft bottom exists with a potential entrapment hazard. 
This policy is attached as Appendix F to this SSHASP. 
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APPENDIX A 

Task Safety Environmental Analysis 



Task Safety Environmental Analysis (TSEA) Procedure 

1.0 GENERAL INFORMATION 

A task safety environmental analysis (TSEA) is a hazard identification technique that involves breaking 
a job down into basic work elements. Each element is then scrutinized to identify all conditions or 
activities that could possibly lead to an accident. 

A TSEA is a procedure used to review job methods and uncover hazards that: 1) may have been 
overlooked in the layout ofthe plant or building and in the design ofthe machinery, equipment, tools, 
work stations, and processes; 2) may have developed after production started; or 3) resulted from 
changes in work procedures or personnel. 

A TSEA is an important accident prevention tool that finds and eliminates or minimizes hazards before 
the job or task is performed. Since employees and supervisors know the jobs the best, it is important 
that they provide their knowledge and experience about safety and health as they relate to the task or 
job being analyzed. Some other benefits of a TSEA are: 

• Train hew employees on jobs they will be performing, or provide refresher training. 
• Study jobs for possible improvements in methods or steps, or when they are added or removed. 
• Use as a refresher for jobs that are non-routine or performed infrequently. 
• Use as an accident investigation tool. 
• Most importantly, use as a tool to inform employees of specific job hazards and protective 

measures to avoid accidents or injuries. 

The four basic steps in making a job safety analysis are: 

1. Select the job to be analyzed. 
2. Break the job down into successive steps or activities and observe how these actions are 

performed. 
3. Identify the hazards and potential accidents. 
4. Develop safe job procedures to eliminate the hazards and prevent the potential accidents. 

In order to complete a TSEA correctly, all health and safety aspects of the job must be analyzed 
thoroughly. 

Anderson Engineering Company, Inc 1 September 2009 
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APPENDIX B 

Daily Toolbox Safety Meeting Record 

Revision Number: 8 3 DIESEL FUEL No. 2 
Revision Date: July 31, 2006 MSDS : 6894 



O O O C ' O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O o o o o o o o 

71 71 
(D ID < < 
tn' u 
o o 
3 3 

o z 
i? 3 •• o-
^5 
CO 

00 

IVJ 
o o 

3 g 
» m H " » m 

CD 5= 
l -
z 
o 

DAILY TOOLBOX MEETING RECORD Pago 1 of 2 

Job{s)Location(a)_ 

NameofPMorPE 

Dale: 

SIMOPS or MutU-CrawAcevity? Yoa No If yas, describe. SIMOPS, 

Has the SIMOPS wortc plan baen convnuntctrtad to att worfdOrcs? Yes 

Name of SKi«OPS PIC: [ 

No 

Does the work activity require an MoC? 
If yesi, ti88 it been aulhorteeci by AM lor stait-up? 
Does a valid flak-assessed SOP for this job eodst? 
If yes, have perBon[s) performing work been trained In that procediro? 
List any aate^ dfscuseion topics oovarsd: 

&Mr)pany:_ 
Yes 
Yas 
Yes 
Yes 

No 
No 
No 
No 

(tf No, Stop Work and consult AM.) 

(if No. conduct TSEA.) 

List alt Jobs to be perfonned today (Soope of woric for day):. 

Identify if thwe are any permitted acth/Wes and document the permit nurtitwr . . 
Does each job and task have a valid, assodated risk assessment ass^ned to e»ih listed Job above? 
Have job and task risk assessments been vaOdated on alts? 
Have newly Identtfied rista been documented in the TSEA? 
Has a member of the wortcforce conducting each task parGdpated in the Risk Assessment for tt^ task? 
Have £dl membeia of the worktonie oonf̂ med underetaneling of the work scope, hazards, risk controls and mitlsafioh? 
Was a competent pemon involved in this or any other rtatc assessment pertaining to these tasks? 
Has everyone revtewed the current Emergency Response Plan? 
Have equipment c^edcs been oompletof, documented and reviewed? 

• Yes No 
Yea No 
Yea No 
Yes No 
Yes No 
Yes NO 
Yes No 
Yes NO 

Will any oondltloos change the muster politis for today? Yes No If yes, describe and discuss crew. 

Pwt Pally Rflv̂ m 
Best pradlc8/ac(]vity{s) oteenred Yes No (if YeSk describe th«7i)_ 

Were there any Inotdetits or First Aid Reports for the (tey? Yes No (If Yeŝ  nanw them). 

Were there any 'Stop Work' tntervenfiorw? Yea No (If Yes, describe them}. 

Area tor improvement Pnai^oe/^iti^^s) Obeenffid: Yes No (If Yes, nametfiem}_ 
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By signing her«, you are stotiho the 
folKnving: 
1. You have been involved In tfie 
Task Safety Environmental Ari^ysis 
and understand ttte hazarcis and rtek 
control actions assoc t̂ed ea(^ 
task you are aboutto p«f%>rm. 
2. You undffl«temd the permit to work 
requirements applicable to the woik 
you are about to perlbrm (if it 
Includes pennitted active). 
3. You are wtsm that no t a ^ or 
work (that Is not i l s l c ^ e s ^ ) ts to 
beperfiomied. 
4. You aiso are aware of your 
oblation to'Stop Wiork'. 
I arrived and departed fft for duhr. 
5. You are ph^tcally and mentally lit 
tor duty. 
e, You are tmder the Influenoe of 
any type of mefSoation, doigs or 
alcohol that coukt aftect your aUHty to 
wotic safely. 
7. You are a^ps of yoi«" 
respon^btllty to bring any ^tm&. 
Injury (r^afdtess of where ot v«tien tt 
occurred) or fatigue issue you may 
have to the afterfllon ofthe Work 
Crew Leader. 
8. You e^ned out uninjured unless 
you have othenMse infiMtned the 
WortcCrewtjBadler. 

STMOPSNOTE-
SIGNATURES ARE REQUIRED BY 
ALL PERSONS INVOLVED IN A 
WORK TASK OR WHO MAY 
BECOME AFFECTED BY A SIMOPS 
SITUATION, 

tncSvtdual Name/Company 
Name îgnature 

IniHaie & Sign 
In time 

In & Fit 

initials &S^n 
owtTime 

Out&Flt 

In & Fit Out a Fit 

In&FIt Otd&Rt 

In&Ftt Oi^&Ftt 

In & Fit Out&Flt 

In « Fit Out&FK 

lna.R Out&Flt 

in & Fit OutiFft 

In&FIt Out&R 

In & Pit Out&FR 

Ai the conclusion of tiie day, I oetUfy ttiaitthe J o b ^ is being left bi asafe 
condition and Ihwa wwa no r̂ xsftB of lr\jury or f&st ski. 

Yes 

Signature of Work Gnaw Leader 

(if abow answer is No, inform tf» PM «• PE, when applioaWe.) 

I ŵ ll STOP the job any ttrne anyone 
is concerned or uncertain about 
aataty. 
I wiil STĈ  the Job If anyone 
identifies a hactsid or ̂ itional 
mllî on not reowded on the 
TSEA 
I will be alert to atvy c h a r ^ In 
pensonn^ oondione at the vwrk 
^ br hazffids not covmed by the 
onglr^lTSEA 
tf It is necessary to STOP THE JOB. 
I will re»wew the task, hamnds and 
m^^^ons; and then amend the 
TSEAasriseded. 

ANDERSON 
• a i i M m i i * c« i i r« i iT i n c . 

Nffines of sits visttors not invt̂ ed 
Intheworkacfivlties: 

In/out 

In/OU 

n̂/Out 

in/Old 

In/OU 

DeBnitlQna: Project - A frtarvied set dl Interrelated Jobs to be executed over a iF»rlod of time. Job - A general 
act^l^, Irwludlr̂  several different tasks that oocsjr when worMng on a project. Task - One of several potentlal 
specific actions that occur as part of the prD(»Gs to complete a job. Hazard - The potential for an uncontroll«i 
release of, or unwanted contact with, a biological or energy source. 
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Oievran 

Material Safety Data Sheet 
SECTION 1 PRODUCT AND COMPANY IDENTIFICATION 

DIESEL FUEL No. 2 

Product Use: Fuel 
Product Number(s): CPS203410 [See Section 16 for Additional Product Numbers] 
Synonyms: 15 S Diesel Fuel 2, Alternative Low Aromatic Diesel (ALAD), Caico LS Diesel 2, Caico 
ULS DF2, Caico ULS Diesel 2, Chevron LS Diesel 2, Chevron ULS Diesel 2, Diesel Fuel Oil, Diesel Grade 
No. 2, Diesel No. 2-D SI5, Diesel No. 2-D S500, Diesel No. 2-D S5000, Distillates, straight run. Gas Oil, 
HS Diesel 2, HS Heating Fuel 2, Light Diesel Oil Grade No. 2-D, LS Diesel 2, LS Heating Fuel 2, Marine 
Diesel, RR Diesel Fuel, Texaco Diesel, Texaco Diesel No. 2, Ultra Low Sulfur Diesel 2 
Company Identification 
Chevron Products Company 
Marketing, MSDS Coordinator 
6001 Bollinger Canyon Road 
San Ramon, CA 94583 
United States of America 

Transportation Emergency Response 
CHEMTREC: (800) 424-9300 or (703) 527-3887 
Health Emergency 
Chevron Emergency Information Center: Located in the USA. International collect calls accepted. (800) 
231-0623 or (510) 231-0623 
Product Information 
MSDS Requests: (800) 689-3998 
Technical Information: (510) 242-5357 

SPECIAL NOTES: This MSDS covers all Chevron and Caico non-CARB Diesel No. 2 Fuels. The sulfur 
content is less than 0.5% (mass). Red dye is added to non-taxable fuel. (MSDS 6894) 

SECTION 2 COMPOSITION/ INFORMATION ON INGREDIENTS 

COMPONENTS CAS NUMBER AMOUNT 
Diesel Fuel No. 2 68476-34-6 100 %wt/wt 
Distillates, hydrodesulfurlzed, middle 64742-80-9 0-100%wt/wt 
Distillates, straight run middle (gas oil, light) 64741-44-2 0-100%wrt/wt 
Kerosine 8008-20-6 0 - 25 %wt/wt 
Kerosine, hydrodesulfurized 64742-81-0 0 - 25 %wt/wt 
Distillates (petroleum), light catalytic cracked 64741-59-9 0 - 50 %wt/wt 
Naphthalene 91-20-3 0.02 - 0.2 %wt/wt 
Total sulfur None 0 - 0.5 %wt/wt 

Revision Number: 8 
Revision Date: July 31, 2006 

DIESEL FUEL No. 2 
M S D S : 6894 



SECTION 3 HAZARDS IDENTIFICATION 

A * * * * * * * * A * * * tit * * * * * * * * * ft********** 4̂  

EMERGENCY OVERVIEW 

- COMBUSTIBLE LIQUID AND VAPOR 
- HARMFUL OR FATAL IF SWALLOWED - MAY CAUSE LUNG DAMAGE IF SWALLOWED 
- CAUSES SKIN IRRITATION 
- MAY CAUSE CANCER BASED ON ANIMAL DATA 
- TOXIC TO AQUATIC ORGANISMS 

************************************************************************************* 
IMMEDIATE HEALTH EFFECTS 
Eye: Not expected to cause prolonged or significant eye irritation. 
Skin: Contact with the skin causes irritation. Skin contact may cause drying or defatting of the sl<in. 
Symptoms may include pain, itching, discoloration, swelling, and blistering. Contact with the skin is not 
expected to cause an allergic skin response. Not expected to be harmful to internal organs if absorbed 
through the skin. 
Ingestion: Because of its low viscosity, this material can directly enter the lungs, if swallowed, or if 
subsequently vomited. Once in the lungs it is very difficult to remove and can cause severe injury or 
death. May be irritating to mouth, throat, and stomach. Symptoms may include pain, nausea, vomiting, 
and diarrhea. 
Inhalation: Mists of this material may cause respiratory irritation. Symptoms of respiratory irritation may 
include coughing and difficulty breathing. Breathing this material at concentrations above the 
recommended exposure limits may cause central nervous system effects. Central nervous system effects 
may include headache, dizziness, nausea, vomiting, weakness, loss of coordination, blurred vision, 
drowsiness, confusion, or disorientation. At extreme exposures, central nervous system effects may 
include respiratory depression, tremors or convulsions, loss of consciousness, coma or death. 

DELAYED OR OTHER HEALTH EFFECTS: 
Cancer: Prolonged or repeated exposure to this material may cause cancer. Whole diesel engine 
exhaust has been classified as a Group 2A carcinogen (probably carcinogenic to humans) by the 
International Agency for Research on Cancer (lARC). Diesel exhaust particulate has been classified as 
reasonably anticipated to be a human carcinogen in the National Toxicology Program's Ninth Report on 
Carcinogens. The National Institute of Occupational Safety and Health (NIOSH) has recommended that 
whole diesel exhaust be regarded as potentially causing cancer. Diesel engine exhaust is known to the 
State of California to cause cancer Contains naphthalene, which has been classified as a Group 2B 
carcinogen (possibly carcinogenic to humans) by the International Agency for Research on Cancer 
(lARC). 
See Section 11 for additional information. Risk depends on duration and level of exposure. 

SECTION 4 FIRST AID MEASURES 

Eye: No specific first aid measures are required. As a precaution, remove contact lenses, if worn, and 
flush eyes with water. 
Skin: Wash skin with water immediately and remove contaminated clothing and shoes. Get medical 
attention if any symptoms develop. To remove the material from skin, use soap and water. Discard 
contaminated clothing and shoes or thoroughly clean before reuse. 
Ingestion: If swallowed, get immediate medical attention. Do not induce vomiting. Never give anything 
by mouth to an unconscious person. 
inhalation: Move the exposed person to fresh air. If not breathing, give artificial respiration. If breathing is 
difficult, give oxygen. Get medical attention if breathing difficulties continue. 
Note to Physicians: Ingestion of this product or subsequent vomiting may result in aspiration of light 
hydrocarbon liquid, which may cause pneumonitis. 

Revision Number: 8 8 DIESEL FUEL No. 2 
Revision Date: July 31, 2006 MSDS: 6894 



SECTION 5 FIRE FIGHTING MEASURES 

See Section 7 for proper handling and storage. 

FIRE CLASSIFICATION: 
OSHA Classification (29 CFR 1910.1200): Combustible liquid. 

NFPA RATINGS: Health: 0 Flammability: 2 Reactivity: 0 

FLAMMABLE PROPERTIES: 
Flashpoint: (Pensky-Martens Closed Cup) 52 °C (125 T) (Min) 
Autoignition: 257 °C (494 °F) 
Flammability (Explosive) Limits (% by volume in air): Lower: 0.6 Upper: 4 7 

EXTINGUISHING MEDIA: Use water fog, foam, dry chemical or carbon dioxide (C02) to extinguish 
flames. 

PROTECTION OF FIRE FIGHTERS: 
Fire Fighting Instructions: For fires involving this material, do not enter any enclosed or confined fire 
space without proper protective equipment, including self-contained breathing apparatus. 
Combustion Products: Highly dependent on combustion conditions, A complex mixture of airborne 
solids, liquids, and gases including carbon monoxide, carbon dioxide, and unidentified organic 
compounds will be evolved when this material undergoes combustion. 

SECTION 6 ACCIDENTAL RELEASE MEASURES 

Protective Measures: Eliminate all sources of ignition in the vicinity of the spill or released vapor. If this 
material is released into the work area, evacuate the area immediately. Monitor area with combustible 
gas indicator. 
Spill Management: Stop the source of the release if you can do it without risk. Contain release to 
prevent further contamination of soil, surface water or groundwater. Clean up spill as soon as possible, 
observing precautions in Exposure Controls/Personal Protection. Use appropriate techniques such as 
applying non-combustible absorbent materials or pumping. All equipment used when handling the 
product must be grounded. A vapor suppressing foam may be used to reduce vapors. Use clean non-
sparking tools to collect absorbed material. Where feasible and appropriate, remove contaminated soil. 
Place contaminated materials in disposable containers and dispose of in a manner consistent with 
applicable regulations. 
Reporting: Report spills to local authorities and/or the U.S. Coast Guard's National Response Center at 
(800) 424-8802 as appropriate or required. 

SECTION 7 HANDLING AND STORAGE 

Precautionary Measures: Liquid evaporates and forms vapor (fumes) which can catch fire and burn with 
explosive force. Invisible vapor spreads easily and can be set on fire by many sources such as pilot lights, 
welding equipment, and electrical motors and switches. Fire hazard is greater as liquid temperature rises 
above 29C (85F). 
Do not get in eyes, on skin, or on clothing. Do not taste or swallow. Do not breathe vapor or fumes. Do 
not breathe mist Wash thoroughly after handling. Keep out of the reach of children. 
Unusual Handling Hazards: WARNING! Do not use as portable heater or appliance fuel. Toxic fumes may 
accumulate and cause death. 
General Handling Information: Avoid contaminating soil or releasing this material into sewage and 
drainage systems and bodies of water. 
Static Hazard: Electrostatic charge may accumulate and create a hazardous condition when handling 
this material. To minimize this hazard, bonding and grounding may be necessary but may not, by 
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themselves, be sufficient. Review all operations which have the potential of generating and accumulating 
an electrostatic charge and/or a flammable atmosphere (including tank and container filling, splash filling, 
tank cleaning, sampling, gauging, switch loading, filtering, mixing, agitation, and vacuum truck 
operations) and use appropriate mitigating procedures. For more information, refer to OSHA Standard 29 
CFR 1910.106, 'Flammable and Combustible Liquids', National Fire Protection Association (NFPA 77, 
'Recommended Practice on Static Electricity', and/or the American Petroleum Institute (API) 
Recommended Practice 2003, 'Protection Against Ignitions Arising Out of Static, Lightning, and Stray 
Currents'. 
General Storage Information: DO NOT USE OR STORE near heat, sparks, flames, or hot surfaces USE 
AND STORE ONLY IN WELL VENTILATED AREA. Keep container closed when not in use. 
Container Warnings: Container is not designed to contain pressure. Do not use pressure to empty 
container or it may rupture with explosive force Empty containers retain product residue (solid, liquid, and/or 
vapor) and can be dangerous. Do not pressurize, cut, weld, braze, solder, drill, grind, or expose such 
containers to heat, flame, sparks, static electricity, or other sources of ignition. They may explode and cause 
injury or death. Empty containers should be completely drained, properly closed, and promptly returned to a 
drum reconditioner or disposed of properly. 

SECTION 8 EXPOSURE CONTROLS/PERSONAL PROTECTION 

GENERAL CONSIDERATIONS: 
Consider the potential hazards of this material (see Section 3), applicable exposure limits, job activities, 
and other substances in the work place when designing engineering controls and selecting personal 
protective equipment If engineering controls or work practices are not adequate to prevent exposure to 
harmful levels of this material, the personal protective equipment listed below is recommended. The 
user should read and understand all instructions and limitations supplied with the equipment since 
protection is usually provided for a limited time or under certain circumstances. 

ENGINEERING CONTROLS: 
Use process enclosures, local exhaust ventilation, or other engineering controls to control airborne levels 
below the recommended exposure limits. 

PERSONAL PROTECTIVE EQUIPMENT 
Eye/Face Protection: No special eye protection is normally required. Where splashing is possible, wear 
safety glasses with side shields as a good safety practice. 
Skin Protection: Wear protective clothing to prevent skin contact. Selection of protective clothing may 
include gloves, apron, boots, and complete facial protection depending on operations conducted. Suggested 
materials for protective gloves include: Chlorinated Polyethylene (or Chlorosulfonated Polyethylene), Nitrile 
Rubber, Polyurethane, Viton. 
Respiratory Protection: Determine if airborne concentrations are below the recommended occupational 
exposure limits for jurisdiction of use. If airborne concentrations are above the acceptable limits, wear an 
approved respirator that provides adequate protection from this material, such as: Air-Purifying 
Respirator for Organic Vapors. 
When used as a fuel, this material can produce carbon monoxide in the exhaust Determine if airborne 
concentrations are below the occupational exposure limit for carbon monoxide. If not, wear an approved 
positive-pressure air-supplying respirator. 
Use a positive pressure air-supplying respirator in circumstances where air-purifying respirators may not 
provide adequate protection. 
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Occupational Exposure Limits: 

Component Agency TWA STEL Ceiling Notation 
Diesel Fuel No. 2 ACGIH 100 mg/m3 Skin A3 

total 
hydrocarbon 

Diesel Fuel No. 2 CVX - 1000 mg/m3 - -
Kerosine ACGIH 200 mg/m3 Skin A3 

Total 
hydrocarbon 
vapor 

Kerosine CVX - 1000 mg/m3 — -
Kerosine, hydrodesulfurized ACGIH 200 mg/m3 Skin A3 

Total 
hydrocarbon 
vapor 

Kerosine, hydrodesulfurized CVX — 1000 mg/m3 — -
Naphthalene ACGIH 10 ppm 

(weight) 
15 ppm 

(weight) 
— Skin 

Naphthalene OSHA Z-1 50 mq/m3 — -- — 

SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES 

Attention: the data below are typical values and do not constitute a specification. 

Color: Varies depending on specification 
Physical State: Liquid 
Odor: Petroleum odor 
pH: Not Applicable 
Vapor Pressure: 0.04 kPa (Approximate) @ 40 "C (104 °F) 
Vapor Density (Air = 1): >1 
Boiling Point: 175.6°C {348°F) - 370°C (698°F) 
Solubility: Soluble in hydrocarbons; insoluble in water 
Freezing Point: Not Applicable 
Melting Point: Not Applicable 
Specific Gravity: 0.8 - 0.88 @ 15.6°C (60.1 °F) (Typical) 
Viscosity: 1.9cSt-4.1 cSt @ 40°C (104T) 

SECTION 10 STABILITY AND REACTIVITY 

Chemical Stability: This material is considered stable under normal ambient and anticipated storage 
and handling conditions of temperature and pressure. 
Incompatibility With Other Materials: May react with strong acids or strong oxidizing agents, such as 
chlorates, nitrates, peroxides, etc. 
Hazardous Decomposition Products: None known (None expected) 
Hazardous Polymerization: Hazardous polymerization will not occur. 
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SECTION 11 TOXICOLOGICAL INFORMATION 

IMMEDIATE HEALTH EFFECTS 
Eye Irritation: The eye irritation hazard is based on evaluation of data for similar materials or product 
components. 
Skin Irritation: The skin irritation hazard is based on evaluation of data for similar materials or product 
components. 
Skin Sensitization: This material did not cause skin sensitization reactions in a Buehler guinea pig test. 
Acute Dermal Toxicity: LD50: >5ml/kg (rabbit). 
Acute Oral Toxicity: LD50: > 5 ml/kg (rat) 
Acute Inhalation Toxicity: 4 hour(s) LC50: > 5mg/l (rat). 

ADDITIONAL TOXICOLOGY INFORMATION: 
This product contains gas oils. 

CONCAWE (product dossier 95/107) has summarized current health, safety and environmental data 
available for a number of gas oils, typically hydrodesulfurized middle distillates, CAS 64742-80-9, straight-
run middle distillates, CAS 64741-44-2, and/or light cat-cracked distillate CAS 64741-59-9. 

CARCINOGENICITY: All materials tested have caused the development of skin tumors in mice, but all 
featured severe skin irritation and sometimes a long latency period before tumors developed. Straight- run 
and cracked gas oil samples were studied to determine the influence of dermal irritation on the 
carcinogenic activity of middle distillates. At non-irritant doses the straight-run gas oil was not 
carcinogenic, but at irritant doses, weak activity was demonstrated. Cracked gas oils, when diluted with 
mineral oil, demonstrated carcinogenic activity irrespective ofthe occurrence of skin irritation Gas oils 
were tested on male mice to study tumor initiating/promoting activity. The results demonstrated that while 
a straight-run gas oil sample was neither an initiator or promoter, a blend of straight-run and FCC stock 
was both a tumor initiator and a promoter. 

GENOTOXICITY: Hydrotreated & hydrodesulfurized gas oils range in activity from inactive to weakly 
positive in in-vitro bacterial mutagenicity assays. Mouse lymphoma assays on straight-run gas oils without 
subsequent hydrodesulphurization gave positive results in the presence of S9 metabolic activation. In-
vivo bone marrow cytogenetics and sister chromatic exchange assay exhibited no activity for straight-run 
components with or without hydrodesulphurization. Thermally or catalytically cracked gas oils tested with 
in-vitro bacterial mutagenicity assays in the presence of S9 metabolic activation were shown to be 
mutagenic. In-vitro sister chromatic exchange assays on cracked gas oil gave equivocal results both with 
and without S9 metabolic activation. In-vivo bone marrow cytogenetics assay was inactive for two cracked 
gas oil samples. Three hydrocracked gas oils were tested with in-vitro bacterial mutagenicity assays with 
S9, and one ofthe three gave positive results. Twelve distillate fuel samples were tested with in-vitro 
bacterial mutagenicity assays & with S9 metabolic activation and showed negative to weakly positive 
results. In one series, activity was shown to be related to the PCA content of samples tested. Two in-vivo 
studies were also conducted. A mouse dominant lethal assay was negative for a sample of diesel fuel. In 
the other study, 9 samples of No 2 heating oil containing 50% cracked stocks caused a slight increase in 
the number of chromosomal aberrations in bone marrow cytogenetics assays. DEVELOPMENTAL 
TOXICITY: Diesel fuel vapor did not cause fetotoxic or teratogenic effects when pregnant rats were 
exposed on days 6-15 of pregnancy. Gas oils were applied to the skin of pregnant rats daily on days 0-19 
of gestation. All but one (coker light gas oil) caused fetotoxicity (increased resorptions, reduced litter 
weight, reduced litter size) at dose levels that were also maternally toxic. 

This product contains naphthalene. GENERAL TOXICITY: Exposure to naphthalene has been reported to 
cause methemoglobinemia and/or hemolytic anemia, especially in humans deficient in the enzyme glucose-
6-phosphate dehydrogenase. Laboratory animals given repeated oral doses of naphthalene have 
developed cataracts. REPRODUCTIVE TOXICITY AND BIRTH DEFECTS: Naphthalene did not cause 
birth defects when administered orally to rabbits, rats, and mice during pregnancy, but slightly reduced litter 
size in mice at dose levels that were lethal to the pregnant females. Naphthalene has been reported to 
cross the human placenta. GENETIC TOXICITY: Naphthalene caused chromosome aberrations and sister 
chromatid exchanges in Chinese hamster ovary cells, but was not a mutagen in several other in- vitro tests. 
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CARCINOGENICITY: In a study conducted by the National Toxicology Program (NTP), mice exposed to 10 
or 30 ppm of naphthalene by inhalation daily for two years had chronic inflammation of the nose and lungs 
and increased incidences of metaplasia in those tissues. The incidence of benign lung tumors 
(alveolar/bronchiolar adenomas) was significantly increased in the high-dose female group but not in the 
male groups. In another two-year inhalation study conducted by NTP, exposure of rats to 10, 30, and 60 
ppm naphthalene caused increases in the incidences of a variety of nonneoplastic lesions in the nose. 
Increases in nasal tumors were seen in both sexes, including olfactory neuroblastomas in females 
at 60 ppm and adenomas of the respiratory epithelium in males at all exposure levels. The relevance of 
these effects to humans has not been established. No carcinogenic effect was reported in a 2-year 
feeding study in rats receiving naphthalene at 41 mg/kg/day. 

This product may contain significant amounts of Poiynuclear Aromatic Hydrocarbons (PAH's) which have 
been shown to cause skin cancer after prolonged and frequent contact with the skin of test animals. Brief 
or intermittent skin contact with this product is not expected to have serious effects if it is washed from the 
skin. While skin cancer is unlikely to occur in human beings following use of this product, skin contact and 
breathing, of mists, vapors or dusts should be reduced to a minimum. 

SECTION 12 ECOLOGICAL INFORMATION 

ECOTOXICITY 
96 hour(s) LC50: 21-210 mg/l (Salmo gairdneri) 
48 hour(s) EC50: 20-210 mg/l (Daphnia magna) 
72 hour(s) EC50: 2.6-25 mg/l (Raphidocellus subcapitata) 
This material is expected to be toxic to aquatic organisms. 

ENVIRONMENTAL FATE 
On release to the environment the lighter components of diesel fuel will generally evaporate but 
depending on local environmental conditions (temperature, wind, mixing or wave action, soil type, etc.) 
the remainder may become dispersed in the water column or absorbed to soil or sediment. Diesel fuel 
would not be expected to be readily biodegradable. In a modified Strum test (OECD method 301B) 
approximately 40% biodegradation was recorded over 28 days. However, it has been shown that most 
hydrocarbon components of diesel fuel are degraded in soil in the presence of oxygen. Under 
anaerobic conditions, such as in anoxic sediments, rates of biodegradation are negligible. 

SECTION 13 DISPOSAL CONSIDERATIONS 

Use material for its intended purpose or recycle if possible. This material, if it must be discarded, may 
meet the criteria of a hazardous waste as defined by US EPA under RCRA (40 CFR 261) or other State 
and local regulations. Measurement of certain physical properties and analysis for regulated components 
may be necessary to make a correct determination. If this material is classified as a hazardous waste, 
federal law requires disposal at a licensed hazardous waste disposal facility. 

SECTION 14 TRANSPORT INFORMATION 

The description shown may not apply to all shipping situations. Consult 49CFR, or appropriate 
Dangerous Goods Regulations, for additional description requirements (e.g., technical name) and mode-
specific or quantity-specific shipping requirements. 

DOT Shipping Description: GAS OIL, COMBUSTIBLE LIQUID, UN1202,111 

IMO/IMDG Shipping Description: UN1202, GAS OIL, 3, III, FLASH POINT SEE SECTION 5 

iCAO/IATA Shipping Description: UN1202, GAS OIL, 3, 111 
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SECTION 15 REGULATORY INFORMATION 

EPCRA 311/312 CATEGORIES: 1. Immediate (Acute) Health Effects: YES 
2. Delayed (Chronic) Health Effects: YES 
3. Fire Hazard: YES 
4. Sudden Release of Pressure Hazard: NO 
5. Reactivity Hazard: NO 

R E G U L A T O R Y LISTS S E A R C H E D : 
01-1 =iARC Group 1 03= 
01-2A=IARC Group 2A 04= 
01-2B=IARC Group 2B 05= 
02=NTP Carcinogen 06= 

EPCRA 313 
CA Proposition 65 
MA RTK 
NJ RTK 

07=PA RTK 

The following components of this material are found on the regulatory lists indicated. 
Diesel Fuel No. 2 07 
Distillates, straight run middle (gas oil, light) ' O i 
Kerosine 05, C g gy 
Naphthalene 01-2 B, 02, 03, 04, 05, 06, 07 

CERCLA REPORTABLE QUANTITIES(RQ)/EPCRA 302 THRESHOLD PLANNING 

Component Component RQ Component TPQ Product RQ 
Naphthalene 100 lbs None 55556 lbs 

CHEMICAL INVENTORIES: 
All components comply with the following chemical inventory requirements: A l C S (Australia), DSL 
(Canada), E I N E C S (European Union), l E C S C (China), KECI (Korea), P l C C S (Philippines), T S C A (United 
States). 

NEW JERSEY RTK CLASSIFICATION: 
Refer to components listed in Section 2. Under the New Jersey Right-to-Know Act L. 1983 Chapter 315 
N.J.S.A. 34:5A-1 et. seq., the product is to be identified as follows: DIESEL FUEL 

WHMIS CLASSIFICATION: 
Class B, Division 3: Combustible Liquids 
Class D, Division 2, Subdivision A: Very Toxic Material -
Carcinogenicity 
Class D, Division 2, Subdivision B: Toxic Material -
Skin or Eye Irritation 
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SECTION 16 OTHER INFORMATION 

NFPA RATINGS: Health: 0 Flammability: 2 Reactivity: 0 

(0-Least, 1-Slight, 2-Moderate, 3-High, 4-Extreme, PPE:- Personal Protection Equipment Index 
recommendation, *- Chronic Effect Indicator). These values are obtained using the guidelines or 
published evaluations prepared by the National Fire Protection Association (NFPA) or the National Paint 
and Coating Association (for HMIS ratings). 

Additional Product Number(s): CPS203413, CPS203417, CPS220122, CPS225114, CPS225115, 
CPS225150, CPS266176, CPS270000, CPS270005, CPS270094, CPS270095, CPS270096, 
CPS271006, CPS272006, CPS272007, CPS272008, CPS272009, CPS272010, CPS272011, 
CPS272012, CPS272013, CPS272093, CPS272102, CPS272126, CPS272152, CPS272185, 
CPS272190, CPS272195, CPS272593, CPS272601, CPS272693, CPS272793, CPS273003, 
CPS273030, CPS273053, CPS275000 
REVISION STATEMENT: This revision updates the following sections of this Material Safety Data Sheet: 
16. 
Revision Date: July 31, 2006 

ABBREVIATIONS THAT MAY HAVE BEEN USED IN THIS DOCUMENT: 
TLV - Threshold Limit Value TWA - Time Weighted Average 

STEL - Short-term Exposure Limit PEL - Permissible Exposure Limit 

CAS - Chemical Abstract Service Number 

ACGIH - American Conference of Government 
Industrial Hygienists 

IMO/IMDG 
Code 

International Maritime Dangerous Goods 

API - American Petroleum Institute MSDS - Material Safety Data Sheet 
CVX - Chevron NFPA - National Fire Protection Association (USA) 
DOT - Department of Transportation (USA) NTP - National Toxicology Program (USA) 
lARC 

Cancer 
International Agency for Research on OSHA - Occupational Safety and Health Administration 

Prepared according to the OSHA Hazard Communication Standard (29 CFR 1910.1200) and the ANSI 
MSDS Standard (Z400.1) by the Chevron Energy Technology Company, 100 Chevron Way, 
Richmond, California 94802. 

The above information is based on the data of which we are aware and is believed to be correct 
as of the date hereof. Since this information may be applied under conditions beyond our control 
and with which we may be unfamiliar and since data made available subsequent to the date 
hereof may suggest modifications of the information, we do not assume any responsibility for the 
results of its use. This information is furnished upon condition that the person receiving it shal 
make his own determination of the suitability of the material for his particular purpose. 
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Science Lab .c 
Chemicals & Laboratory Equipment 

Material Safety Data Sheet 
Lead MSDS 

Section 1: Chemical Product and Company Identification 

Product Name: Lead 

Catalog Codes: SLL1291, SLL1669, 
SLL1081, SLL1459, SLL1834 

CAS#: 7439-92-1 

RTECS: OF7525000 

TSCA: TSCA 8(b) inventory: Lead 

Cl#: Not available. 

Synonym: Lead Metal, granular; Lead Metal, 
foil; Lead Metal, sheet; Lead Metal, shot 

Chemical Name: Lead 

Chemical Formula: Pb 

Contact Information: 

Sciencelab.com, Inc. 
14025 Smith Rd, Houston, Texas 77396 

US Sales: 1-800-901-7247 
International Sales: 1-281-441-4400 

Order Online: ScienceLab.com 

CHEMTREC (24HR Emergency Telephone), 
call: 
1-800-424-9300 

Intemational CHEMTREC, call: 1-703-527-
3887 

For non-emergency assistance, call: 1-281-
441-4400 
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Section 2: Composition and Information on Ingredients 

Composition: 

Name CAS# % by Weight 

Lead 7439-92-1 100 

Toxicological Data on Ingredients: Lead LD50: Not available. LC50: Not available. 

Section 3: Hazards Identification 

Potential Acute Health Effects: Slightly hazardous in case of skin contact (irritant), of eye contact (irritant), of 
ingestion, of inhalation. 

Potential Chronic Health Effects: 
Slightly hazardous in case of skin contact (permeator). CARCINOGENIC EFFECTS: Classified A3 (Proven for 
animal.) by ACGIH, 2B (Possible for human.) by lARC. MUTAGENIC EFFECTS; Not available. TERATOGENIC 
EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to blood, 
kidneys, central nervous system (CNS). Repeated or prolonged exposure to the substance can produce target 
organs damage. 

Section 4: First Aid IVIeasures 

Eye Contact: 

Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at 
least 15 minutes. Get medical attention if irritation occurs. 

Skin Contact: Wash with soap and water. Cover the irritated skin with an emollient. Get medical attention if 
irritation develops. 

Serious Skin Contact: Not available. 

Inhalation: 
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get 
medical attention. 

Serious Inhalation: Not available. . ' ^ 

Ingestion: 
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an 
unconscious person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight 
clothing such as a collar, tie, belt or waistband. 

Serious Ingestion: Not available. 
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Section 5: Fire and Explosion Data 

Flammability of the Product: May be combustible at high temperature. 

Auto-Ignition Temperature: Not available. 

Flash Points: Not available 

Flammable Limits: Not available. 

Products of Combustion: Some metallic oxides. 

Fire Hazards in Presence of Various Substances: Non-flammable in presence of open flames and sparks, 
of shocks, of heat 

Explosion Hazards in Presence of Various Substances: 
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the 
product in presence of static discharge: Not available. 

Fire Fighting Media and Instructions: 

SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet. 

Special Remarks on Fire Hazards: When heated to decomposition it emits highly toxic fumes of lead. 

Special Remarks on Explosion Hazards: Not available 

Section 6: Accidental Release Measures 

Small Spill: 
Use appropriate tools to put the spilled solid in a convenient waste disposal container. Finish cleaning by 
spreading water on the contaminated surface and dispose of according to local and regional authority 
requirements. 

Large Spill: 
Use a shovel to put the material into a convenient waste disposal container. Finish cleaning by spreading 
water on the contaminated surface and allow to evacuate through the sanitary system. Be careful that the 
product is not present at a concentration level above TLV. Check TLV on the MSDS and with local 
authorities. 

Section 7: Handling and Storage 

Precautions: 
Keep locked up. Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire 
risk; evaporate the residue under a fume hood. Ground all equipment containing material. Do not ingest. Do 
not breathe dust Wear suitable protective clothing. If ingested, seek medical advice immediately and show 
the container or the label. Keep away from incompatibles such as oxidizing agents. 

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area. 
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Section 8: Exposure Controls/Personal Protection 

Engineering Controls: 
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels 
below recommended exposure limits. If user operations generate dust, fume or mist, use ventilation to keep 
exposure to airborne contaminants below the exposure limit. 

Personal Protection: Safety glasses. Lab coat. Dust respirator. Be sure to use an approved/certified 
respirator or equivalent. Gloves. 

Personal Protection in Case of a Large Spill: 
Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be 
used to avoid inhalation ofthe product Suggested protective clothing might not be sufficient; consult a 
specialist BEFORE handling this product. 

Exposure Limits: 
TWA: 0.05 (mg/m3) from ACGIH (TLV) [United States] TWA: 0.05 (mg/m3) from OSHA (PEL) [United States] 
TWA: 0.03 (mg/ 
m3) from NIOSH [United States] TWA: 0.05 (mg/m3) [Canada] Consult local authorities for acceptable 
exposure limits. 

Section 9: Physical and Chemical Properties 

Physical state and appearance: Solid. (Metal solid. 

Odor: Not available. 
Taste: Not available. 
Molecular Weight: 207.21 g/mole 
Color: Bluish-white. Silvery. Gray 
pH (1% soln/water): Not applicable. 
Boiling Point: 1740°C (3164°F) 

Melting Point: 327.43°C (621.4^) 
Critical Temperature: Not available. 
Specific Gravity: 11.3 (Water = 1) 
Vapor Pressure: Not applicable. 

Vapor Density: Not available. 
Volatility: Not available. 
Odor Threshold: Not available. 
Water/Oil Dist. Coeff.: Not available 

tonicity (in Water): Not available. 
Dispersion Properties: Not available 

Solubility: Insoluble in cold water. 
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Section 10: Stability and Reactivity Data 
Stability: The product is stable. 

instability Temperature: Not available. 

Conditions of Instability: Incompatible materials, excess heat 
Incompatibility with various substances: Reactive with oxidizing agents. 
Corrosivity: Non-corrosive in presence of glass. 
Special Remarks on Reactivity: 
Can react vigorously with oxidizing materials. Incompatible with sodium carbide, chlorine trifluoride, trioxane 
+ hydrogen peroxide, ammonium nitrate, sodium azide, disodium acetylide, sodium acetylide, hot 
concentrated nitric acid, hot concentrated hydrochloric acid, hot concentrated sulfuric acid, zirconium. 

Special Remarks on Corrosivity: Not available. 

Polymerization: Will not occur. 

Section 11: Toxicological Information 

Routes of Entry: Absorbed through skin. Inhalation, Ingestion. 

Toxicity to Animals: 
LD50: Not available LC50: Not available. 

Chronic Effects on Humans: 
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH, 2B (Possible for human.) by 
lARC. May cause damage to the following organs: blood, kidneys, central nervous system (CNS). 

Other Toxic Effects on Humans: Slightly hazardous in case of skin contact (irritant), of ingestion, of 
inhalation. 

Special Remarks on Toxicity to Animals: Not available. 

Special Remarks on Chronic Effects on Humans: Not available. 

Special Remarks on other Toxic Effects on Humans: 
Acute Potential: Skin: Lead metal granules or dust: May cause skin irritation by mechanical action. Lead 
metal foil, shot or sheets: Not likely to cause skin irritation Eyes: Lead metal granules or dust: Can irritate 
eyes by mechanical action. Lead metal foil, shot or sheets: No hazard. Will not cause eye irritation. 
Inhalation: In an industrial setting, exposure to lead mainly occurs from inhalation of dust or fumes. Lead 
dust or fumes: Can irritate the upper respiratory tract (nose, throat) as well as the bronchi and lungs by 
mechanical action. Lead dust can be absorbed through the respiratory system. However, inhaled lead does 
not accumulate in the lungs. All of an inhaled dose is eventually absorbed or transferred to the 
gastrointestinal tract. Inhalation effects of exposure to fumes or dust of inorganic lead may not develop 
quickly. Symptoms may include metallic taste, chest pain, decreased physical fitness, fatigue, sleep 
disturbance, headache, irritability, reduces memory, mood and personality changes, aching bones and 
muscles, constipation, abdominal pains, decreasing appetite. Inhalation of large amounts may lead to 
ataxia, delirium, convulsions/seizures, coma, and death. Lead metal foil, shot, or sheets: Not an inhalation 
hazard unless metal is heated. If metal is heated, fumes will be released. Inhalation of these fumes may 
cause "fume metal fever", which is characterized by flu-like symptoms. Symptoms may include metallic 
taste, fever, nausea, vomiting, chills, cough, weakness, chest pain, generalized muscle pain/aches, and 
increased white blood cell count Ingestion: Lead metal granules or dust: The symptoms of lead poisoning 
include abdominal pain or cramps (lead cholic), spasms, nausea, vomiting, headache, muscle weakness, 
hallucinations, distorted perceptions, "lead line" on the gums, metallic taste, loss of appetite, insomnia, 
dizziness and other symptoms similar to that of inhalation. Acute poisoning may result in high lead levels in 
the blood and urine, shock, coma and death in extreme cases. Lead metal foil, shot or sheets: Not an 
ingestion hazard for usual industrial handling. 
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Section 12: Ecological Information 

Ecotoxiclty: Not available. 

BODS and COD: Not available. 

Products of Biodegradation: 
Possibly hazardous short term degradation products are not likely. However, long term degradation 
products may arise. 

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product 
itself. 

Special Remarks on the Products of Biodegradation: Not available. 

Section 13: Disposal Considerations 

Waste Disposal: 
Waste must be disposed of in accordance with federal, state and local environmental control regulations. 

Section 14: Transport Information 

DOT Classification: Not a DOT controlled material (United States). 

Identification: Not applicable. 

Special Provisions for Transport: Not applicable. 

p. 6 



Section 15: Other Regulatory Information 

Federal and State Regulations: 
California prop. 65: This product contains the following ingredients for which the State of California has 
found to cause cancer, birth defects or other reproductive harm, which would require a warning under the 
statute: Lead California prop. 65: This product contains the following ingredients for which the State of 
California has found to cause reproductive harm (female) which would require a warning under the statute: 
Lead California prop. 65: This product contains the following ingredients for which the State of California 
has found to cause reproductive harm (male) which would require a warning under the statute: Lead 
California prop. 65 (no significant risk level): Lead: 0.0005 mg/day (value) California prop. 65: This product 
contains the following ingredients for which the State of California has found to cause birth defects which 
would require a warning under 
the statute: Lead California prop. 65: This product contains the following ingredients for which the State of 
California has found to cause cancer which would require a warning under the statute: Lead Connecticut 
hazardous material survey.: Lead Illinois toxic substances disclosure to employee act: Lead Illinois chemical 
safety act: Lead New York release reporting list: Lead Rhode Island RTK hazardous substances: Lead 
Pennsylvania RTK: Lead 

Other Regulations: 
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This 
product is on the 

European Inventory of Existing Commercial Chemical Substances. 

Other Classifications: 

WHMIS (Canada): CLASS D-2A: Material causing other toxic effects (VERY TOXIC). 

DSCL (EEC): 
R20/22- Harmful by inhalation and if swallowed. R33- Danger of cumulative effects. R61- May cause harm 
to the unborn child. R62- Possible risk of impaired fertility. S36/37- Wear suitable protective clothing and 
gloves. S44- If you feel unwell, seek medical advice (show the label when possible). S53- Avoid exposure -
obtain special instructions before use. 
HMIS (U.S.A.): Health Hazard: 1 

Fire Hazard: 0 

Reactivity: 0 

Personal Protection: E 

National Fire Protection Association (U.S.A.): Health: 1 

Flammability: 0 

Reactivity: 0 

Specific hazard: Protective Equipment: 
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear 
appropriate respirator when ventilation is inadequate. Safety glasses. 
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Section 16: Other Information 

References: Not available. 

Other Special Considerations: Not available 

Created: 10/10/2005 08:21 PM . 

Last Updated: 11/01/2010 12:00 PM 

The information above is believed to be accurate and represents the best information currently available to 
us. However, we mal<e no warranty of merchantability or any other warranty, express or implied, with respect 
to such information, and we assume no liability resulting from its use. Users should make their own 
investigations to determine the suitability of the information for their particular purposes. In no event shall 
ScienceLab.com be liable for any claims, losses, or damages of any third party or for lost profits or any 
special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if 
ScienceLab.com has been advised ofthe possibility of such damages. 
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Material Safety Data Sheet 

SECTION 1 PRODUCT AND COMPANY IDENTIFICATION 

Havollne® Motor Oil (Deposit Shield) 

Product Use: Engine Oil 
Product Number(s): CPS223391, CPS223392, CPS223393, CPS223394, CPS223395, CPS223396, 
CPS223397 
Synonyms: Havollne® Motor Oil SAE 10W-30, Havoline® Motor Oil SAE 10W-40, Havoline® Motor 
Oil SAE 20W-50, Havoline® Motor Oil SAE 30. Havoline® Motor Oil SAE 40, Havoline® Motor Oil SAE 
5W-20, Havoline® Motor Oil SAE 5W-30 
Company identification 
Chevron Products Company 
Global Lubricants 
6001 Bollinger Canyon Road 
San Ramon, CA 94583 
United States of America 

Transportation Emergency Response 
CHEMTREC: (800) 424-9300 or (703) 527-3887 
Health Emergency 
Chevron Emergency Information Center: Located in the USA. International collect calls accepted. (800) 
231-0623 or (510) 231-0623 
Product information 
email: lubemsds@chevrontexaco.com 
Product Information: 800-LUBE-TEK 
MSDS Requests: 800-414-6737 

SECTION 2 COMPOSITION/ INFORMATION ON INGREDIENTS 

COMPONENTS CAS NUMBER AMOUNT 
Highly refined mineral oil (015 - C50) Mixture 70 - 95 %weight 

SECTION 3 HAZARDS IDENTIFICATION 

IMMEDIATE HEALTH EFFECTS 
Eye: Not expected to cause prolonged or significant eye irritation. 
Skin: Contact with the skin is not expected to cause prolonged or significant irritation. Contact with the 
skin is not expected to cause an allergic skin response. Not expected to be harmful to internal organs if 
absorbed through the skin. 
Ingestion: Not expected to be harmful if swallowed. 
Inhalation: Not expected to be harmful if inhaled. Contains a petroleum-based mineral oil. May cause 
respiratory irritation or other pulmonary effects following prolonged or repeated inhalation of oil mist at 
airborne levels above the recommended mineral oil mist exposure limit. Symptoms of respiratory irritation 
may include coughing and difficulty breathing. 
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SECTION 4 FIRST AID MEASURES 

Eye: No specific first aid measures are required. As a precaution, remove contact lenses, if worn, and 
flush eyes with water. 
Skin: No specific first aid measures are required. As a precaution, remove clothing and shoes if 
contaminated. To remove the material from skin, use soap and water. Discard contaminated clothing 
and shoes or thoroughly clean before reuse. 
Ingestion: No specific first aid measures are required. Do not induce vomiting. As a precaution, get 
medical advice. 
Inhalation: No specific first aid measures are required. If exposed to excessive levels of material in the 
air, move the exposed person to fresh air. Get medical attention if coughing or respiratory discomfort 
occurs. 

SECTION 5 FIRE FIGHTING MEASURES 

FIRE CLASSIFICATION: 

OSHA Classification (29 CFR 1910.1200): Not classified by OSHA as flammable or combustible. 

NFPA RATINGS: Health: 0 Flammability: 1 Reactivity: 0 

FLAMMABLE PROPERTIES: 
Flashpoint: (Cleveland Open Cup) 200 °C (392 T ) (Min) 
Auto ignition: No Data Available 
Flammability (Explosive) Limits (% by volume in air): Lower: Not Applicable Upper: Not 
Applicable 
EXTINGUISHING MEDIA: Use water fog, foam, dry chemical or carbon dioxide (C02) to extinguish 
flames. 

PROTECTION OF FIRE FIGHTERS: 
Fire Fighting instructions: This material will burn although it is not easily ignited. For fires involving this 
material, do not enter any enclosed or confined fire space without proper protective equipment, including 
self-contained breathing apparatus. 
Combustion Products: Highly dependent on combustion conditions. A complex mixture of airborne 
solids, liquids, and gases including carbon monoxide, carbon dioxide, and unidentified organic 
compounds will be evolved when this material undergoes combustion. 

SECTION 6 ACCIDENTAL RELEASE MEASURES 

Protective Measures: Eliminate all sources of ignition in vicinity of spilled material. 
Spill Management: Stop the source of the release if you can do it without risk. Contain release to 
prevent further contamination of soil, surface water or groundwater. Clean up spill as soon as possible, 
observing precautions in Exposure Controls/Personal Protection. Use appropriate techniques such as 
applying non-combustible absorbent materials or pumping. Where feasible and appropriate, remove 
contaminated soil. Place contaminated materials in disposable containers and dispose of in a manner 
consistent with applicable regulations. 
Reporting: Report spills to local authorities and/or the U.S. Coast Guard's National Response Center at 
(800) 424-8802 as appropriate or required. 
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SECTION 7 HANDLING AND STORAGE 

Precautionary Measures: Keep out of the reach of children. 
General Handling Information: Avoid contaminating soil or releasing this material into sewage and 
drainage systems and bodies of water. 
Static Hazard: Electrostatic charge may accumulate and create a hazardous condition when handling 
this material. To minimize this hazard, bonding and grounding may be necessary but may not, by 
themselves, be sufficient. Review all operations which have the potential of generating and 
accumulating an electrostatic charge and/or a flammable atmosphere (including tank and container 
filling, splash filling, tank cleaning, sampling, gauging, switch loading, filtering, mixing, agitation, and 
vacuum truck operations) and use appropriate mitigating procedures. For more information, refer to 
OSHA Standard 29 CFR 
1910.106, 'Flammable and Combustible Liquids', National Fire Protection Association (NFPA 77, 
'Recommended Practice on Static Electricity', and/or the American Petroleum Institute (API) 
Recommended Practice 2003, 'Protection Against Ignitions Arising Out of Static, Lightning, and Stray 
Currents'. 
Container Warnings: Container is not designed to contain pressure. Do not use pressure to empty 
container or it may rupture with explosive force. Empty containers retain product residue (solid, liquid, 
and/or vapor) and can be dangerous. Do not pressurize, cut, weld, braze, solder, drill, grind, or expose 
such containers to heat, flame, sparks, static electricity, or other sources of ignition. They may explode 
and cause injury or death. Empty containers should be completely drained, properly closed, and 
promptly returned to a drum reconditioner or disposed of properiy. 

SECTION 8 EXPOSURE CONTROLS/PERSONAL PROTECTION 

GENERAL CONSIDERATIONS: 
Consider the potential hazards of this material (see Section 3), applicable exposure limits, job activities, 
and other substances in the work place when designing engineering controls and selecting personal 
protective equipment. If engineering controls or work practices are not adequate to prevent exposure 
to harmful levels of this material, the personal protective equipment listed below is recommended. The 
user should read and understand all instructions and limitations supplied with the equipment since 
protection is usually provided for a limited time or under certain circumstances. 

ENGINEERING CONTROLS: 

Use in a well-ventilated area. • 

PERSONAL PROTECTIVE EQUIPMENT 
Eye/Face Protection: No special eye protection is normally required. Where splashing is possible, wear 
safety glasses with side shields as a good safety practice. 
Skin Protection: No special protective clothing is normally required. Where splashing is possible, select 
protective clothing depending on operations conducted physical requirements and other substances in the 
workplace. Suggested materials for protective gloves include: 4H (PE/EVAL), Nitrile Rubber, Silver 
Shield, Viton. 
Respiratory Protection: No respiratory protection is normally required. 
If user operations generate an oil mist, determine if airborne concentrations are below the occupational 
exposure limit for mineral oil mist If not, wear an approved respirator that provides adequate protection 
from the measured concentrations of this material. For air-purifying respirators use a particulate 
cartridge. Use a positive pressure air-supplying respirator in circumstances where air-purifying 
respirators may not provide adequate protection. 
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Occupational Exposure Limits: 

Component Agency TWA STEL Ceiling Notation 
Highly refined mineral oil (C15 -

C50) 
ACGIH 5 mg/mS 10 mg/m3 — 

Highly refined mineral oil (CI5 -
C50) 

OSHA Z-1 5 mg/m3 — — 

SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES 

Attention: the data below are typical values and do not constitute a specification. 

Color: Amber 
Physical State: Liquid Odor: Petroleum odor pH: Not Applicable 
Vapor Pressure: <0.01 mmHg {g 100 °C (212 °F) 
Vapor Density (Air = 1): >1 
Boiling Point: >315°C (599°F) i 
Solubility: Soluble in hydrocarbons; insoluble in water 
Freezing Point: Not Applicable 
Specific Gravity: 0.87 @ 15.6°C (60.IT) / 15.6°C (60.IT) (Typical) 
Density: 0.866 kg/I @ 15°C (59T) (Typical) 
Viscosity: 7.6 mm2/s @ 100°C {212T) (Min) . . 

SECTION 10 STABILITY AND REACTIVITY 

Chemical Stability: This material is considered stable under normal ambient and anticipated storage 
and handling conditions of temperature and pressure. 
Incompatibility With Other Materials: May react with strong acids or strong oxidizing agents, such as 
chlorates, nitrates, peroxides, etc. 
Hazardous Decomposition Products: None known (None expected) 
Hazardous Polymerization: Hazardous polymerization will not occur. 

SECTION 11 TOXICOLOGICAL INFORMATION 

IMMEDIATE HEALTH EFFECTS 
Eye Irritation: The eye irritation hazard is based on evaluation of data for similar materials or product 
components. 
Skin Irritation: The skin irritation hazard is based on evaluation of data for similar materials or product 
components. 
Skin Sensitization: The skin sensitization hazard is based on evaluation of data for similar materials or 
product components. 
Acute Dermal Toxicity: The acute dermal toxicity hazard is based on evaluation of data for similar 
materials or product components. 
Acute Oral Toxicity: The acute oral toxicity hazard is based on evaluation of data for similar materials or 
product components. 
Acute Inhalation Toxicity: The acute inhalation toxicity hazard is based on evaluation of data for similar 
materials or product components. 

Revision Number: 0 
Revision Date: October 02, 2006 

12 Havoline® Motor Oil (Deposit Shield) 
MSDS: 17808 



ADDITIONAL TOXICOLOGY INFORMATION: 
This product contains petroleum base oils which may be refined by various processes including severe 
solvent extraction, severe hydrocracking, or severe hydrotreating. None ofthe oils requires a cancer 
warning under the OSHA Hazard Communication Standard (29 CFR 1910.1200). These oils have not 
been listed in the National Toxicology Program (NTP) Annual Report nor have they been classified by 
the International Agency for Research on Cancer (lARC) as; carcinogenic to humans (Group 1), 
probably carcinogenic to humans (Group 2A), or possibly carcinogenic to humans (Group 2B). These 
oils have not been classified by the American Conference of Governmental Industrial Hygienists 
(ACGIH) as: confirmed human carcinogen (Al), suspected human carcinogen (A2), or confirmed animal 
carcinogen with unknown relevance to humans (A3). 

During use in engines, contamination of oil with low levels of cancer-causing combustion products occurs. 
Used motor oils have been shown to cause skin cancer in mice following repeated application and 
continuous exposure. Brief or intermittent skin contact with used motor oil is not expected to have serious 
effects in humans if the oil is thoroughly removed by washing with soap and water. 

SECTION 12 ECOLOGICAL INFORMATION 

ECOTOXICITY 

This material is not expected to be harmful to aquatic organisms. 

ENVIRONMENTAL FATE 
This material is not expected to be readily biodegradable. 
SECTION 13 DISPOSAL CONSIDERATIONS 

Use material for its intended purpose or recycle if possible. Oil collection services are available for used 
oil recycling or disposal. Place contaminated materials in containers and dispose of in a manner 
consistent with applicable regulations. Contact your sales representative or local environmental or health 
authorities for approved disposal or recycling methods 

SECTION 14 TRANSPORT INFORMATION 

The description shown may not apply to all shipping situations. Consult 49CFR, or appropriate 
Dangerous Goods Regulations, for additional description requirements (e.g., technical name) and mode-
specific or quantity-specific shipping requirements. 

DOT Shipping Description: PETROLEUM LUBRICATING OIL, NOT REGULATED AS A HAZARDOUS 
MATERIAL FOR TRANSPORTATION UNDER 49 CFR 
Additional Information: NOT HAZARDOUS BY U.S. DOT. ADR/RID HAZARD CLASS 
NOT APPLICABLE. 

IMO/IMDG Shipping Description: PETROLEUM LUBRICATING OIL; NOT REGULATED AS 
DANGEROUS GOODS FOR TRANSPORT U N D E R THE IMDG CODE 

ICAO/IATA Shipping Description: PETROLEUM LUBRICATING OIL; NOT REGULATED AS 
DANGEROUS GOODS FOR TRANSPORT U N D E R ICAO 
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SECTION 15 REGULATORY INFORMATION 

EPCRA 311/312 CATEGORIES: 1. Immediate (Acute) Health Effects: NO 
2. Delayed (Chronic) Health Effects: NO 
3. Fire Hazard: NO 
4. Sudden Release of Pressure Hazard: NO 
5. Reactivity Hazard: NO 

REGULATORY LISTS SEARCHED: 
01-1=IARC Group 1 03=EPCRA313 ' 07=PA RTK 
01-2A=IARC Group 2A 04=CA Proposition 65 
01-2B=IARC Group 2B 05=MA RTK 
02=NTP Carcinogen 06=NJ RTK 

No components of this material were found on the regulatory lists above. 

CHEMICAL INVENTORIES: 
All components comply with the following chemical inventory requirements: EINECS (European 
Union), lECSC (China), KECI (Korea), PlCCS (Philippines), TSCA (United States). 

One or more components has been notified but may not be listed in the following chemical 
inventories: DSL (Canada), Secondary notification by the importer may be required. 

One or more components does not comply with the following chemical inventory requirements: 
AlCS (Australia), ENCS (Japan). 

NEW JERSEY RTK CLASSIFICATION: 
Under the New Jersey Right-to-Know Act L. 1983 Chapter 315 N.J.S.A. 34:5A-1 et seq., the product is 
to be identified as follows: PETROLEUM OIL (Motor oil) 

WHMIS CLASSIFICATION: 
This product is not considered a controlled product according to the criteria of the Canadian Controlled 
Products Regulations. 

Revision Number: 0 14 Havoline® Motor Oil (Deposit Shield) 
Revision Date: October 02, 2006 MSDS: 17808 



SECTION 16 OTHER INFORMATION 

NFPA RATINGS: Health: 0 Flammability: 1 Reactivity: 0 

HMIS RATINGS: Health: 1 Flammability: 1 Reactivity: 0 
(0-Least, 1-Slight, 2-Moderate, 3-High, 4-Extreme, PPE: - Personal Protection Equipment Index 
recommendation, *- Chronic Effect Indicator). These values are obtained using the guidelines or 
published evaluations prepared by the National Fire Protection Association (NFPA) or the National 
Paint and Coating Association (for HMIS ratings). 

LABEL RECOMMENDATION: 
Label Category: ENGINE OIL 1 - ENG1 

REVISION STATEMENT: This is a new Material Safety Data Sheet. 
Revision Date: October 02, 2006 

ABBREVIATIONS THAT MAY HAVE BEEN USED IN THIS DOCUMENT: 
TLV - Threshold Limit Value TWA - Time Weighted Average 
STEL - Short-term Exposure Limit PEL - Permissible Exposure Limit 

CAS - Chemical Abstract Service Number 

ACGIH - American Conference of Government 
Industrial Hygienists 

IMO/IMDG 
Code 

International Maritime Dangerous Goods 

API - American Petroleum Institute MSDS - Material Safety Data Sheet 
CVX - Chevron NFPA - National Fire Protection Association (USA) 
DOT - Department of Transportation (USA) NTP - National Toxicology Program (USA) 
lARC - International Agency for Research on 
Cancer 

OSHA - Occupational Safety and Health Administration 

Prepared according to the OSHA Hazard Communication Standard (29 CFR 1910.1200) and the ANSI 
MSDS Standard (Z400.1) by the Chevron Energy Technology Company, 100 Chevron Way, 
Richmond, California 94802. 

The above information is based on the data of which we are aware and is believed to be correct 
as of the date hereof. Since this information may be applied under conditions beyond our control 
and with which we may be unfamiliar and since data made available subsequent to the date 
hereof may suggest modifications of the information, we do not assume any responsibility for the 
results of its use. This information is furnished upon condition that the person receiving it shall 
make his own determination ofthe suitability of the material for his particular purpose. 
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GROUP LLC 

UNLEADED GASOLINE (ALL GRADES) 
MATERIAL SAFETY DATA SHEET 

Petrocom Energy Group, LLC 
1330 Post Oak Blvd., Suite 2350 
Houston, Texas 77056 
Phone: 713-418-3000 
Fax: 713-418-3001 

Revision Date: 03/05/2008 

Section 1: Product Identification 

Name: Unleaded Gasoline 
Synonyms: Regular/Midgrade/Premium Gasoline, Motor Fuel, Reformulated Gasoline, RFG, 

Conventional Gasoline. 
CAS No.: 86290-81-5 
MSDS No.: PEG-UNL 
Use: Motor fuel 

Section 2: Product Composition 

Component CAS Number Amount 
Gasoline 86290-81-5 0 -100 
Benzene 71-43-2 0 - 5 
Toluene 108-88-3 0 - 3 0 
Xylene (all isomers) 1330-20-7 0 - 2 5 
Hexane (other isomers) Mixture 5 - 2 5 
n-Hexane 110-54-3 0 - 3 
Cyclohexane 110-82-7 0 - 3 
Octanes (all isomers) Mixture 0 - 2 0 
Heptane (all isomers) 142-82-5 0 - 1 5 
Ethanol 64-17-5 0 - 10 
Pentanes (all isomers) Mixture 0 - 2 0 
Trimethylbenzenes (all isomers) 95-63-6 0 - 5 
Ethylbenzene 100-41-4 0 - 5 
Cumene 98-82-8 0 - 5 
Methyl Tertiary Butyl Ether (MTBE) 1634-04-4 0 - 16 
Tertiary Amyl Methyl Ether (TAME) 994-05-8 0 - 6 
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Section 3: Hazards Identification 

Emergency Overview 

DANGER! 
Extremely Flammable liquid and vapor 

Harmful if swallowed 
Skin Irritant 

May cause eye and respiratory irritation 
Cancer Hazard - Contains material which can 

cause cancer 

Hazard Ranl<inas 

NFPA 

Physical form: 
Appearance: 
Odor: 

Liquid 
Clear to amber 
Strong, Gasoline 

Potential Health Effects 
Eyes: Contact with eyes may cause irritation, redness, tearing, stinging, 

watering and blurred vision. 
Skin: Contact with skin may cause irritation, itching, redness and skin damage. 

Prolonged or repeated contact may cause drying and cracking of the skin, 
and may also cause dermatitis and inflammation. (See also section 11). 

Inhalation: Breathing high concentration can be harmful. Throat and lung irritation 
may occur. Central nervous system effects including nausea, euphoria, 
dizziness, headache, fatigue, drowsiness or unconsciousness may occur 
due to long term or high concentration exposure to vapors. 

Ingestion: Toxic if swallowed. This product may cause nausea, vomiting, dizziness, 
drowsiness, dianrhea if swallowed. Central nervous system effects may 
be caused. Swallowing this product can result in severe lung damage 
and/or death. 

Signs / Symptoms: When overexposed to this product effects such as nausea, vomiting, 
blurred vision, respiratory failure, central nervous system depression, 
unconsciousness, tremor, death may occur. 

See toxicological Information (section 11) 
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Section 4: First Aid Measures 

Eye contact: Flush eyes immediately with fresh, cool water for at least 15 
minutes. If irritation or redness or any symptoms persist, seek 
medical attention. 

Skin contact: 

Inhalation (Breathing): 

Remove contaminated clothes and shoes. Flush affected area 
with large amounts of water. If skin surface is damaged, apply a 
clean dressing and seek medical attention. If skin surface is not 
damaged, wash affected area thoroughly with soap and water. If 
irritation or redness develops, seek medical attention. 

If inhaled, immediately move person to fresh air. If there is 
difficulty breathing, give oxygen. If not breathing, immediately give 
artificial respiration. Seek medical attention. 

Ingestion (Swallowing): This product may be harmful or fatal if swallowed. This product 
may cause nausea, vomiting, diarrhea and restlessness. Do not 
induce vomiting. Do not give anything by mouth because this 
material can enter the lungs and cause severe lung damage. If 
victim is unconscious or drowsy, place on the left side with the 
head down. Seek immediate medical attention. 

Notes to Physician: This material sensitizes the heart to the effects of 
sympathomimetic amines. Epinephrine and other 
sympathomimetic drugs may initiate cardiac arrhythmias in 
individuals exposed to this material. 
Inhalation overexposure can produce toxic effects. Monitor 
respiratory distress. If difficulty in breathing evaluate upper 
respiratory tract inflammation, bronchitis and pneumonitis. 
Administer supplemental oxygen as required. 
If ingested, this material presents a significant aspiration and 
chemical pneumonitis hazard. Cinsuder activated charcoal and/or 
gastric lavage. If patient is obtunded, protect the airway by cuffed 
endotracheal intubation or by placement of the body in a 
Trendelenburg and left lateral decubitus position. 
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Section 5: Fire Fighting IVIeasures 

NFPA Hazard Class: Health = 1; Flammability = 3; Instability = 0 
(0 - Minimal; 1 - Slight; 2 - Moderate; 3 - Serious; 4 - Severe) 

Auto - ignition temperature: >260 "C (500 'F) 

Flash point : Closed cup: -43 'C (-45 'F) 

Flammable limits 

Products of combustion 

Special properties 

Extinguishing media 

Protective Equipment for 
Fire Fighters 

: Lower: approximately 1.4% 
Upper: approximately 7.6% 

: Carbon monoxide, carbon dioxide, nitrogen and sulfur oxides, 
smoke, fumes, unburned hydrocarbons and other products of 
incomplete combustion. 

: Flammable liquid! This material can be ignited by heat, sparks, 
flames or other sources of ignition. Vapors may travel long 
distances to a source where they can ignite and flash back, or 
explode. A mixture of vapor and air can create an explosion 
hazard in contined spaces. If container is not properiy cooled, it 
can rupture n the heat of a fire. 

: Use of dry chemical, carbon dioxide, or foam is recommended to 
extinguish fire. Water spray is recommended to cool or protect 
exposed materials or structures. Carbon dioxide can displace 
oxygen. Use caution when applying carbon dioxide in confined 
spaces. Water may not extinguish the fire, unless it is used by 
experienced fire fighters and under favorable conditions. 

: Fire fighters should wear appropriate protective equipment and 
self contained breathing apparatus (SCBA) with a full face piece 
operated in positive pressure mode. 
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Section 6: Accidental Release Measures 

Personal precautions: This material is extremely flammable. Eliminate all ignition 
sources. Keep all hot metal surfaces away from 
spill/release. All equipment used when handling this 
material must be grounded. 

Spill precautions: Stay upwind and away from spill. Notify persons 
downwind of the spill, isolate spill area and keep 
unauthorized personnel out. If it can be done with 
minimal risk, try to stop spill. Always wear protective 
equipment, including respiratory protection. Contact 
emergency personnel. 

Environmental precautions: Prevent spilled material from entering sewers, drains, soil, 
and natural waterways. Use foam or spills to minimize 
vapors (section 5). Spilled material may be absorbed into 
an appropriate absorbent material. 

Methods for cleaning up: Notify fire authorities and appropriate federal, state and 
local agencies. Immediate cleanup is recommended. 

Section 7: Handling and Storage 

Handling: Flammable liquid and vapor. To be used only as a motor fuel. Avoid inhalation 
of vapors and contact with skin. Wash hands thoroughly after handling this 
material. Use in a well ventilated area away from all ignition sources. Use 
product with caution around heat, sparks, static electricity and open flames. 
Static electricity may ignite vapors and cause fire. 

Empty containers retain residue and may be dangerous. Do not pressurize, cut, 
weld, braze, solder, drill, grind, or expose such containers to heat, fiame, sparks 
or other ignition sources. The may explode and cause injury and/or death. 
Empty drums should be completely drained, properiy bunged, and returned 
promptly to a drum reconditioner. All containers should be disposed of in an 
environmentally safe manner and in accordance with governmental regulations. 

Storage: Store in approved containers only. Keep in tightly closed containers in cool, 
dry, well ventilated areas. Keep isolated away from heat, sources of ignition 
and hot metal surfaces. 
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Section 8: Exposure Controls / Personal Protection 

Engineering controls: Provide ventilafion or other engineering controls to keep the 
airborne concentrations of vapor or mists below their occupational 
exposure limits. Eyewash stations and safety showers should be 
located near the work-station. 

Personal Protection 

Eye Protection: Keep away from eyes. Safety glasses complying with approved 
standards should be worn. Chemical type goggles should be 
worn. 

Skin Protection: 

Respiratory Protection: 

General Protection: 

Keep away from skin. Skin protection should be worn. Chemical 
resistant, impervious gloves should be worn. Always follow good 
personal hygiene practices after handling the material. 

Approved respiratory equipment must be used if a risk 
assessment indicates it is necessary. If workplace exposure limits 
for product or components are exceeded, NIOSH approved 
equipment should be worn. 

Use this material in well ventilated areas. Ventilation equipment 
should be explosion proof also. 
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Component Applicable Workplace Exposure Limits 
Gasoline ACGIH - TWA: 300 ppm (8 hours) 

STEL: 500 ppm (15 minutes) 
Benzene ACGIH - TWA: 0.5 ppm (8 hours) 

STEL: 2.5 ppm (15 minutes) 

OSHA - TWA: 1 ppm (8 hours) 
STEL: 5 Dom (15 minutes) 

Toluene ACGIH - TWA: 20 ppm (8 hours) 

OSHA - TWA: 200 ppm (8 hours) 
CEIL: 300 ppm 
PEAK: 500 nnm (10 minutes) 

Xylene (all isomers) ACGIH - TWA: 100 ppm (8 hours) 
STEL: 150 ppm (15 minutes) 

O S H A - T W A : 100 Dom (8 hours) 
Hexane (other isomers) ACGIH - TWA: 500 ppm (8 hours) 

STEL: 1000 ppm (15 minutes) 
n-Hexane ACGIH - TWA: 50 ppm (8 hours) 

OSHA - TWA: 500 Dom (8 hours) 
Cyclohexane ACGIH - TWA: 100 ppm (8 hours) 

OSHA - TWA: 300 Dom (8 hours) 
Octanes (all isomers) ACGIH - TWA: 300 ppm (8 hours) 

OSHA - TWA: 500 Dom (8 hours) 
Heptane (all isomers) ACGIH - TWA: 400 ppm (8 hours) 

STEL: 5000 ppm (15 minutes) 

OSHA - TWA: 500 Dom (8 hours) 
Ethanol ACGIH-TWA: 1000 ppm (8 hours) 

OSHA - TWA: 1000 com (8 hours) 
Pentanes (all isomers) ACGIH - TWA: 600 ppm (8 hours) 

OSHA - TWA: 1000 oom (8 hours) 
Trimethylbenzenes (all isomers) ACGIH - TWA: 25 ppm (8 hours) 

Ethylbenzene ACGIH - TWA: 100 ppm (8 hours) 
STEL: 125 ppm (15 minutes) 

OSHA - TWA: 100 Dom (8 hours) 
Cumene ACGIH - TWA: 50 ppm (8 hours) 

OSHA-TWA: 50 Dom (8 hours) 
Methyl Tertiary Butyl Ether (MTBE) ACGIH - TWA: 50 ppm (8 hours) 
Tertiary Amyl Methyl Ether (TAME) ACGIH - TWA: 20 ppm (8 hours) 

Page 7 



Section 9: Physical and Chemical Properties 

Physical State: 
Color: 
Odor: 
pH: 
Boiling Point: 
Melting Point: 
Specific gravity: 
Vapor density: 
Vapor pressure: 
Volatility: 
Viscosity (at 40 °C): 
Flash Point: 
Bulk Density: 
Solubility in water: 

Liquid. 
Transparent, clear to amber liquid. 
Strong. Characteristic gasoline odor. 
Not applicable 
>26 °C(>78T) 
Not applicable. 
0.66 to 0.75 (Water = 1) 
3 to 4 (Air = 1) 
220-450 mm Hg at 20°C (68T) / 6-15 Reid-psia at 37.8°C (100T) 
720 - 770 g/l VOC (w/v) 
< 1 

< -45T /<43°C 
6.0-6.4 lbs/gal 
Negligible 

Section 10: Stability and Reactivity 

Stability: Stable. Extremely flammable liquid and vapor. Vapor can cause 
fire. 

Conditions to avoid: Keep away from heat, flame and all other possible sources of 
ignition. 

Materials to avoid: Keep away from strong oxidizing agents such as acids, chlorine, 
hydrogen peroxide and oxygen. 

Hazardous decomposition Please refer to the combustion products identified in Section 5 of 
products: this MSDS. 

Hazardous Polymerization: Not expected to occur. 
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Section 11: Toxicological Information 

Toxicoloav Information 

Oral toxicity: 
Dermal toxicity: 
Inhalation toxicity: 
Eye irritation: 
Skin irritation: 

Almost non-toxic. LD 50: > 2000 mg/kg (species: rats) 
Almost non-toxic. LD 50: > 2000 mg/kg (species: rabbits) 
Almost non-toxic. LD 50: > 5 mg/l (species: rats) 
Almost non-irritating. Draize score: > 6 and < 15 (species: rabbits) 
Irritant. Primary irritation index: > 3 and < 5 (species: rabbits) 

Other data: Inhalation of high concentrations of vapors or mists may cause 
respiratory system irritation and damage. It may also result in the 
damage and depression ofthe central nervous system and may 
cause death. Prolonged contact with the material may cause 
severe skin irritation. 

Subchronic toxicity: 

Neurotoxicity: 

Reproductive toxicity: 

Dermal studies resulted in significant irritation but not systematic 
toxicity (species: rabbits). Inhalation exposures (90 day, 
approximately 1500 ppm vapor) produced light hydrocarbon 
nephropathy but no significant systemic toxicity (species: rats). 

Repeated and prolonged exposures to high concentrations of 
vapor has been reported to result in central nervous system 
damage and eventually, death. In a study in which ten human 
volunteers were exposed for 30 minutes to approximately 200, 
500 or 1000 ppm concentrations of gasoline vapor, irritation ofthe 
eyes was the only significant effect observed, based on both 
subjective and objective assessments. 
However, no persistent neurotoxic efl'ects were observed in 
subchronic inhalation studies of gasoline. 

An inhalation study with rats exposed to 0, 400 and 1600 ppm of 
wholly vaporized unleaded gasoline, 6 hours per day on day 6 
through 16 of gestation, showed no teratogenic effects nor 
indication of toxicity to either the mother or the fetus. Another 
inhalation study in rats exposed to 3000, 6000, or 9000 ppm of 
gasoline vapor, 6 hours per day on day 6 through 20 of gestation, 
also showed no teratogenic effects nor indications of toxicity to 
either the mother or the fetus. 

Chronic toxicity: A lifetime mouse skin painting study of unleaded gasoline applied 
at 50 microliters, three time weekly, resulted in some severe skin 
irritation and changes, but no statistically significant increase in 
skin cancer or cancer to any other organ. Lifetime inhalation of 
wholly vaporized unleaded gasoline over 2000 ppm has caused 
increased liver tumors in female mice and increased kidney tumors 
in male rats. The EPA has concluded that mechanism by which 
wholly vaporzied unleaded gasoline causes kidney damage is 
unque to the male rat. The effects in that species (kidney damage 
and cancer) should not be used in human risk assessment. 
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Other toxic effects 
on humans 

Carcinogenic effects: 

Extremely hazardous in case of ingestion. 
Very hazardous in case of eye contact. 
Hazardous in case of skin contact. 
Slightly hazardous in case of inhalation. 

Contains material that may cause cancer depending on the level 
and duration of exposure. 

Target organs: Contains material that may cause damage to humans organs such 
as (but not limited to) blood, kidneys, lungs, liver, eye, skin, nen/ous 
system and upper respiratory tract. 

Section 12: Ecological Information 

Ecotoxiclty: This material may be toxic to aquatic organisms such as algae 
and daphnia. It has also shown to be toxic to fish. 

Environmental fate: The material is expected to be readily biodegradable. When 
released into the environment, some ofthe constituents of 
gasoline will volatilize and be photo degraded in the atmosphere. 
Following spillage, the more volatile components of gasoline will 
be rapidly lost, with concurrent dissolution of these and other 
constituents into the water. Factors such as local environmental 
conditions, photo-oxidafion, biodegradation and adsorption onto 
suspended sediments, can contribute to the weathering of spilled 
gasoline. 

Section 13: Disposal Considerations 

Waste disposal: Avoid disposal of spilled material and runoff and contact with soil, 
watenfl/ays, drains and sewers. Disposal of this product and any of 
its by products should always comply with the requirements of 
environmental protection and waste disposal legislation and any 
local authority requirements. This material would likely be 
identified as a federally regulated RCRA hazardous waste. See 
sections 7 and 8 for further information on handling, storage and 
personal protection. See section 9 for the material's physical and 
chemical properties. 
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Section 14: Transportation Information 

This material is U.S Department of Transportation (DOT) regulated material. 

Shipping name: 

Hazard class: 

Packing Group: 

UN / NA Number: 

Gasoline, 3, UN 1203, PG II 
Gasohol, 3, NA 1203, PG II (for gasoline blended with less 
than 20% ethanol). 

3 DOT Class: Flammable liquid 

UN1203/NA1203 

Emergency Response Code: 128 

Label: 

. FLAMMABLE LtOUID,-

Section 15: Regulatory Information 

TSCA Inventory: 

SARA 302 / 304: 
Emergency planning and 
notification 

SARA 311 / 312: 
Hazard identification 

This product and/or its components are listed on the Toxic 
Substances Control Act (TSCA) 

The Superfund Amendments and Reauthorizafion Act of 1986 
(SARA) Title 111 requires facilities subject to Subparts 302 and 
304 to submit emergency planning and notification information 
based on Threshold Planning Quantities (TPQs) and 
Reportable Quantities (RQs) for "Extremely Hazardous 
Substances" listed in 40 CFR 302.4 and CFR 355. No 
components were identified. 

SARA Title III requires facilities subject to this subpart to 
submit aggregate information on chemicals by "Hazard 
Category" as defined in 40 CFR 370.2. This material would be 
classified under: Fire, Acute (immediate) Health Hazard, 
Chronic (Delayed) Health Hazard. 
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CERCLA / SARA 313: This material contains the following chemicals subject to 
the Toxic and chemical reporting requirements of Section 313 of SARA Title HI 
and notification and release 40 CFR 372 
reporting 

Comoonent CAS Number Amount (%) 
Benzene 71-43-2 0 - 5 
Toluene 108-88-3 0 - 3 0 
Xylene (o, m, p isomers) 1330-20-7 0 - 2 5 
n-Hexane 110-54-3 0 - 3 
Cyclohexane 110-82-7 0 - 3 
1,2,4Trimethylbenzenes . 95-63-6 0 - 5 
Ethylbenzene 100-41-4 0 - 5 
Cumene 98-82-8 0 - 5 
Methyl Tertiary Butyl Ether (MTBE) 1634-04-4 0 - 1 6 

California Proposition 65: This material may contain detectable quantities of the following 
chemicals known to the State of California to cause cancer, 
birth defects or other reproductive harm, and which may be 
subject to the requirements of California Proposition 65 (CA 
Health & Safety Code Section 25249.5); 

Benzene (CAS NO. 71-43-3) 
Toluene (CAS No. 108-88-3) 
Ethylbenzene (CAS No. 100-
41-4) Naphthalene (CAS No. 
91-20-3) 

Canadian Regulations: WHMIS Hazard Class: B2 - Flammable Liquids 
D2A - Very Toxic Material 

Section 16: Other Information 

Issue date: March 5, 2008 
Previous issue date: No previous date 
Version: 1 
MSDS Code: PEG-UNL 

Legend: 
ACGIH = American Conference of Governmental Industrial Hygienists 
CAS = Chemical Abstracts Service Registry 
CEIL = Ceiling Limit 
CERCLA = The Comprehensive Environmental Response, Compensation and Liability Act 
EPA = Environmental Protection Agency 
NFPA = National Fire Protection Association 
OSHA = Occupational Safety and Health Administration 
SARA = Superfund Amendments and Reauthorization 
Act STEL = Short Term Exposure Limit (15 minutes) 
TWA = Time Weighted Average (8 hours) 
WHMIS = Worker Hazardous Materials Information System (Canada) 



Disclaimer: 
The information presented in this Material Safety Data Sheet (MSDS) d on data believed to 
be accurate as ofthe issuance date of this MSDS. No warranty is expressed or implied for 
the accuracy or completeness of the above provided information. Petrocom Energy Group, 
LLC does not assume any liability for any damage or injury arising out of product use by 
others. The end user of the product has the responsibility for evaluafing the accuracy of the 
data, and determining the safety, toxicity and suitability of the product under any conditions. 



ience Lab, 

Reac t iv i t y 0 

Chemicals & Laboratory Equipment 

Material Safety Data Sheet 
Nitric acid, 65% IVISDS 

Persona 1 
P ro t ec t i on 
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Product Name: Nitric acid, 
65% Catalog Codes: 
SLN2161 
CAS#: Mixture. 

RTECS: Not applicable. 

TSCA: TSCA 8(b) inventory: Water; Nitric acid, fuming 

Cl#: Not applicable. Synonym: 
Nitric Acid, 65% Chemical 
Name: Not applicable. 
Chemical Formula: Not applicable. 

Contact Information: 

Sciencelab.com, Inc. 
14025 Smith Rd. Houston, 
Texas 77396 

US Sales: 1-800-901-7247 
Intemational Sales: 1-281-441-4400 

Order Online: ScienceLab.com 

CHEMTREC (24HR Emergency Telephone), call: 
1-800-424-9300 

International CHEMTREC, call: 1-703-527-3887 

For non-emergency assistance, call: 1-281-441-4400 



Section 2: Composition and Information on Ingredients 

Composition: 

Name C A S # o/o by Weight 

Water 7732-18-5 35 

Nitric acid, fuming 7697-37-2 65 

Toxicological Data on Ingredients: Nitric acid, fuming: VAPOR (LC50): Acute: 244 ppm 0.5 hours [Rat]. 344 ppm 
0.5 hours [Rat]. 



Section 3: Hazards Identification 

Potential Acute Health Effects: 
Very hazardous in case of skin contact (corrosive, irritant, permeator), of eye contact (irritant, 
corrosive), of ingestion,. Slightly hazardous incase of inhalation (lung sensitizer). Liquid or spray mist 
may produce tissue damage particularly on mucous membranes of eyes, mouth and respiratory tract. 
Skin contact may produce burns. Inhalation of the spray mist may produce severe irritation of 
respiratory tract, characterized by coughing, choking, or shortness of breath. Prolonged exposure may 
result in skin burns and ulcerations. Over-exposure by inhalation may cause respiratory irritation. 
Severe over-exposure can result in death. Inflammation of the eye is characterized by redness, 
watering, and itching. Skin inflammation is characterized by itching, scaling, reddening, or, 
occasionally, blistering. 

Potential Chronic Health Effects: 
CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC 
EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to 
lungs, mucous membranes, upper respiratory tract, skin, eyes, teeth. Repeated or prolonged exposure 
to the substance can produce target organs damage. Repeated or prolonged contact with spray mist 
may produce chronic eye irritation and severe skin irritation. Repeated or prolonged exposure to spray 
mist may produce respiratory tract irritation leading to frequent attacks of bronchial infection. 

Section 4: First Aid Measures 

Eye Contact: 
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty 
of water for at least 15 minutes. Cold water may be used. Get medical attention immediately. 

Skin Contact: 
In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing 
contaminated clothing and shoes. Cover the irritated skin with an emollient. Cold water may be used. 
Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention 
immediately. 

Serious Skin Contact: 
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. 
Seek immediate medical attention. 

Inhalation: 
If inhaled, remove to fresh air. if not breathing, give artificial respiration. If breathing is difficult, 
give oxygen. Get medical attention immediately. 

Serious Inhalation: 
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt 
or waistband. If breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-
mouth resuscitation. WARNING: It may be hazardous to the person providing aid to give mouth-to-
mouth resuscitation when the inhaled material is toxic, infectious or corrosive. Seek immediate medical 
attention. 

Ingestion: 
If swallowed, do not induce vomiting unless directed to do so by medical personnel. Never give 
anything by mouth to an unconscious person. Loosen tight clothing such as a collar, tie, belt or 
waistband. Get medical attention immediately. 

Serious Ingestion: Not available. 



Section 5: Fire and Explosion Data 

Flammability of the Product: Non-flammable. Auto-Ignition Temperature: Not applicable. Flash 
Points: Not applicable. 
Flammable Limits: Not applicable. Products of Combustion: Not available. 
Fire Hazards in Presence of Various Substances: of combustible materials 

Explosion Hazards in Presence of Various Substances: 
Explosive in presence of reducing materials, of organic materials, of metals, of alkalis. Non-explosive in 
presence of open flames and sparks, of shocks. 
Fire Fighting Media and Instructions: Not applicable. Special Remarks on Fire Hazards: 
Flammable in presence of cellulose or other combustible materials. Phosphine, hydrogen sulfide, 
selenide all ignite when fuming nitric acid is dripped into gas. (Nitric Acid, fuming) 

Special Remarks on Explosion Hazards: 
Reacts explosively with metallic powders, carbides, cyanides, sulfides, alkalies and turpentine. Can react 
explosively with many reducing agents. Arsine, phosphine, tetraborane all oxidized explosively in 
presence of nitric acid. Cesium and rubidium acetylides explode in contact with nitric acid. Explosive 
reaction with Nitric Acid + Nitrobenzene + water. Detonation with Nitric Acid+ 4-Methylcyclohexane. 
(Nitric acid, fuming) 

Section 6: Accidental Release IVIeasures 

Small Spill: 
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste 
disposal container. If necessary: Neutralize the residue with a dilute solution of sodium carbonate. 

Large Spill: 
Corrosive liquid. Oxidizing material. Poisonous liquid. Stop leak if without risk. Absorb with DRY earth, 
sand or other non- combustible material. Do not get water inside container. Avoid contact with a 
combustible material (wood, paper, oil, clothing..). Keep substances damp using water spray. Do not 
touch spilled material. Use water spray curtain to divert vapor drift. Use water spray to reduce vapors. 
Prevent entry into sewers, basements or confined areas; dike if needed. Call for assistance on 
disposal. Neutralize the residue with a dilute solution of sodium carbonate. Be careful that the product 
is not present at a concentration level above TLV. Check TLVon the MSDS and with local authorities. 



Section 7: Handling and Storage 

Precautions: 
Keep locked up..Keep container dry. Keep away from heat. Keep away from sources of ignition. Keep away 
from combustible material.. Do not ingest. Do not breathe gas/fumes/ vapor/spray. Never add water to this 
product. In case of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice 
immediately and show the container or 
the label. Avoid contact with skin and eyes. Keep away from incompatibles such as reducing agents, 
combustible materials, 
organic materials, metals, acids, alkalis, moisture. May corrode metallic surfaces. Store in a metallic or coated 
fiberboard drum using a strong polyethylene inner package. 

Storage: 
Keep container tightly closed. Keep container in a cool, well-ventilated area. Separate from acids, alkalies, 
reducing agents and combustibles. See NFPA 43A, Code for the Storage of Liquid and Solid Oxidizers. Do not 
store above 23°C (73.4°F). 

Section 8: Exposure Controls/Personal Protection 

Engineering Controls: 
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors 
below their respective threshold limit value. Ensure that eyewash stations and safety showers are proximal 
to the work-station location. 

Personal Protection: 
Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent Gloves. 
Boots. 

Personal Protection in Case of a Large Spill: 
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should 
be used to avoid inhalation of the product. Suggested protective clothing might not be sufficient; 
consult a specialist BEFORE handling this product 

Exposure Limits: 
TWA: 2 STEL: 4 (ppm) from ACGIH (TLV) [United States] TWA: 2 STEL: 4 from OSHA (PEL) [United 
States] Consult local authorities for acceptable exposure limits. 



Sect ion 9: P h y s i c a l and Chemica l P rope r t i e s 

Physical state and appearance: Liquid. 

Odor: Acrid. Disagreeable and choking. (Strong.) Taste: Not available. 

Molecular Weight: Not applicable. Color: Colorless to light yellow. 

pH (1%solnlwater):Acidic. Boiling Point: 121ac (249.8°F) Melting Point: -41.6°C (-42.9°F) 

CriticalTemperatura: Not available. Specific Gravity: 1.408 (Water - 1) 

Vapor Pressure: 6 kPa (@ 20°C) Vapor Density:2.5 (Air = 1) Volatility: Not available. 
Odor Threshold: 0.29 ppm Water/Oil Dist. Coeff.: Not available, lonicity (in Water): Not available. 
Dispersion Properties: See solubility in water, diethyl ether. 
Solubility: 
Easily soluble In cold water, hot water. Soluble in diethyl ether. 

Section 10: Stability and Reactivity Data 

Stability: The product is stable. Instability Temperature: Not available. Conditions of Instability: 
Incompatible materials 
Incompatibility with various substances: 
Highly reactive with alkalis. Reactive with reducing agents, combustible materials,- organic materials, metals, 
acids. 

Corrosivity: 
Extremely corrosive in presence of aluminum, of copper. Non-corrosive in presence of glass, of 
stainless steel(304), of stainless steel(316),of brass. 

Special Remarks on Reactivity: 
A strong oxidizer. Reacts violently with alcohol, organic material, turpene, charcoal. Violent reaction with 
Nitric acid+ Acetone and Sulfuric acid. Nitric Acid will react with water or steam to produce heat and 
toxic, corrosive and flammable vapors. (Nitric acid, fuming) 

Special Remarks on Corrosivity: 
In presence of traces of oxides, it attacks all base metals except aluminum and specialchromium 
steels. It will attack some fomns of plastics, rubber, and coatings. No corrosive effect on bronze. No 
corrosivity data for zinc, and steel 

Polymerization: Will not occur. 



Section 11 iToxicologleal Information 
Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. 
Inhalation. Ingestion. Toxicity to Animals: 
LDSO: Not available. LCSO: Not available. Chronic Effects on Humans: 

Contains material which may cause damage to the following organs: lungs, mucous membranes, upper 
respiratory tract, skin, eyes, teeth. 

Other Toxic Effects on Humans: 
Extremely hazardous in case of inhalation (lung corrosive). Very hazardous in case of skin 
contact (corrosive, irritant, permeator), of eye contact (corrosive), of ingestion, . 

Special Remarks on Toxicity to Animals: LDL- Lowest Published Lethal Dose [Human] - Route: Oral; Dose: 
430 mg/kg 
(Nitric acid, fuming) 

Special Remarks on Chronic Effects on Humans: 
May cause adverse reproductive effects (effects on newborn and fetotoxicity) based on animal data. (Nitric 
acid, fuming) 

Special Remarks on other Toxic Effects on Humans: 
Acute Potential Health Effects: Skin: Severely irritates skin. Causes skin bums and may cause deep 
and penetrating ulcers ofthe skin with a characteristic yellow to brownish discoloration. May be fatal if 
absorbed through skin. Eyes: Severely irritates eyes. Causes eye burns. May cause ireversible eye 
injury. Ingestion: May be fatal if swallowed. Causes serious gastrointestinaltract Irritation or burns with 
nausea, vomiting, severe abdominal pain, and possible "coffee grounds" appearance of the vomit. May 
cause perforation ofthe digestive tract. Inhalation: May be fatal if inhaled. Vapor is extremely 
hazardous. Vapor may cause nitrous gas poisoning. Effects may be delayed. May cause irritation of 
the mucous membranes and respiratory tract with buming pain in the nose and throat, coughing, 
sneezing, wheezing, shortness of breath and pulmonary edema. Other symptoms may include nausea, 
and vomiting. Chronic Potential Health Effects: Repeated inhalation may produce changes in pulmonary 
function and/or chronic bronchitis. It may also affect behavior (headache, dizziness, drowsiness, muscle 
contraction or spasticity, weakness, loss of coordination, mental confusion), and urinary system (kidney 
failure, decreased urinary output after several hours of 



Section 12: Ecological Information 
Ecotoxiclty: Not available. BODS and COD: Not available. Products of Biodegradation: 
Possibly hazardous short term degradation products are not likely. However, long term degradation 
products may arise. Toxicity of the Products of Biodegradation: The products of degradation are 
less toxic than the product itself. Special Remarks on the Products of Biodegradation: Not 
available. 

Section 13: Disposal Considerations 

Waste Disposal: 
Waste must be disposed of in accordance with federal, state and local environmental control regulations. 

Section 14: Transport Information 

DOT Classification; Class 8: Corrosive material Identification:: Nitric acid UNNA: 2031 PG: II Special 
Provisions for Transport: Marine Pollutant 



Section 15: Other Regulatory Information 

fuming 
Nitric acid, fuming 

Federal and State Regulations: 
New York release reporting list: Nitric acid, 
Rhode Island RTK hazardous substances: 
Pennsylvania RTK: Nitric acid, fuming 
Florida: Nitric acid, fuming 
Minnesota: Nitric acid, fuming 
Massachusetts RTK: Nitric acid, fuming 
New Jersey: Nitric acid, fuming 
TSCA 8{b) inventory: Water; Nitric acid, fuming 
SARA 302/304/311/312 extremely hazardous substances: Nitric acid, fuming 
SARA 313 toxic chemical notification and release reporting: Nitric acid, fuming 65% 
CERCLA: Hazardous substances: Nitric acid, fuming: 1000 lbs. (453.6 kg); 

other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard 
(29 CFR 1910.1200). Other Classifications: HMIS (Canada): 
CLASS D-1A: Material causing immediate and serious toxic effects (VERY TOXIC). 
CLASS D-2A: Material causing other toxic effects (VERY TOXIC). 
CLASS E:Corrosive liquid. 
DSCL (EEC): 
R8- Contact with combustible material may cause fire. 
R35- Causes severe burns. 
S23- Do not breathe gas/fumes/vapor/ spray["'**] 
S26- In case of contact with eyes, rinse immediately with plenty of water and seek medical advice. 
S36- Wear suitable protective clothing. 
S45- In case of accident or if you feel unwell, seek medical advice immediately (show the label where 
possible). 
HMIS (U.S.A.): Health Hazard:3 
Fire Hazard:0 
Reactivity: 0 
Personal Protection: 
National FireProtection Association (U.S.A.); Health:4 
Flammability: p 
Reactivity: 0 Specif ic hazard: Protective Equipment: 
Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear 
appropriate respirator when ventilation is inadequate. Face shield. 



Section 16: Other Information References:Not 
available. 

Other Special Considerations: Not available 
Created: 10/10/2005 10:59 AM 
Last Updated: 11/01/201012:00 PM 

The information above is believed to be accurate and represents the best information currently available to 
us. However, we make no warranty of merchantability or any other wanranty, express or implied, with respect 
to such information, and we assume no liability resulting from its use. Users should make their own 
investigations to determine the suitability of the information for their particular purposes. In no event shall 
ScienceLab.com be liable for any claims, losses, or damages of any third party or for lost profits or any 
special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if 
ScienceLab.com has been advised ofthe possibility of such damages. 



Health & Safety Plan 
Rico Project 

APPENDIX D 

Notification and Repoiling 



Attachment 1 
Incident Notification and Reporting Table Definitions 

Incident Vehicle . Spill / Unplanned Fire/ Security Personal Property 
Severity Incidents Release / Business Explosion Injury/ Damage 

Vapor Interruption Illness 
Disc 

MAJOR / Any Any spill Any Any fire or Any Any Any 
HIGH incident or release accidental explosion serious injuries or property 
POTENTIAL resulting >100 damage with offsite threats to illnesses damage > 
Refer to in a barrels or having a or security, resulting in $500,000 
AECI Group fatality or less in a cost significant bomb fatalities, 3 
Major multiple sensitive exceeding onsite threats, or or multiple 
Incident and serious area, RQ, US impact / kidnapping serious 
High injuries off site $500,000 any use of threats - injuries 
Potential impact. firefighting High 
Incident any spill or equipment Potential 
Reporting navigable -High 
Guideline water, Potential 

release of 
10 tons of 
classified 
material. 
or any spill 
>1 barrel 
and has a 
High 
Potential 

NON- Any Any spill < Any An other Any non- Any injury Any 
MAJOR incident 100 unplanned fire/ serious or illness property 
INCIDENTS involving barrels business explosion threat to resulting in damage 

an AERL interruption not security, a DAFWC, up to 
vehicle hitting categorized including AECI $499,999 
including undergrou as a Major vandalism Amoco 
under the nd utilities. Incident exposure, 
influence product or OSHA 
of D&A lines, or Recordable 
($0 Cost claim 
Threshold) impact on 

operating 
facility 
business 

NEAR MISS Any Any Any Any risk of N/A All other Any 
contractor potential complaint fire or injuries or property 
vehicle for spill or filed by an explosion illness damage 
incident release Operating (Le including less than 
without Facility working in First Aid $500 
injury or Business LEL which does 
property conditions. not result 
damage etc.) in medical 

treatment. 



Attachment 2 
2009 AECI Notification Tree 

Person who discovers 
the Incident 

Assess Situation 

Call 911 
If Required 

Other necessary 
phone calls (Operating 

facility. Emergency 
Response Team) 

1 
Field Supervisor 

X X 
C. Sanchez 

AECI Project Manager 

Chuck Stilwell 
Atlantic Richfield PM 

Chris Sanchez 
AECI Project Health 

Safety & 
^Environmental Officer^ 

Initial Notification must be made immediately to the AECI Project Manager and AECI HSE Officer no 
matter how small the incident. 



Site Specific Health & Safety Plan 
Bluewater Irrigation Project 

Attachment 3 
Incident Notification and Reporting Process Table 

Notification Initial Reporting Investigation 
Incident 
Severity 

Notification 
Required 

When Forms/ 
Reports 

When Forms/ 
Reports 

When 

MAJOR/ 
HIGH 

POTENTIAL 

• AECI Project 
Manager 

• AECI HSE 
Officer 

• RM Contact 
• Incident 

Notification 
Center 

Immediately Major/High 
Potential 
Incident 
Announcem 
ent Forms 

OSHA 200 
Log (as 
applicable) 

Immediately Major 
Incident 
Investigation 
Summary 
Report (10 
day and 60 
day) 

10 Days 
(Preliminary) 

60 Days 
(Final) 

NON-
MAJOR 

• AECI Project 
Manager 

. AECI HSE 
Officer 

• RM Contact 

Immediately GEM 
Incident/ NM 
Inv. Report 
Fomn or 
equivalent 

OSHA 200 
Log (as 
applicable) 

Within 24 
Hours 

GEM 
Incident/ NM 
Inv. Report 
Form 

14 Days or 
as otherwise 
noted 

NEAR MISS • AECI Project 
Manager 

• AECI HSE 
Officer 

• RM Contact 

Immediately Gem 
Incident/ NM 
Inv. Report 
Form or 
equivalent 

Within 72 
Hours 

GEM 
Incident/ NM 
Inv. Report 
Form, when 
needed 

14 Days or 
as otherwise 
noted 

NOTE: If AECI PM is not available, Contractor is responsible for notifying another AECI 
manager. 

*lnitial and Final Reports may be done with participation from both Contractor and AECI 
Representatives, depending on severity. 

Anderson Engineering Company, Inc. 14 June 2007 



Health & Safety Plan 
Bluewater Irrigation Project 

Attachment 4 
Emergency Information Summary 

PPE Minimum Level of Protection: Level D 

Do not endanger your own life. Survey the situation before taking any action. 

Atlantic Richfield Company Office Telephone 972-509-7000 

Site Location Address St. Louis Ponds, North of Rico CO on CO State Hwy 
145. 

Telephone Located at Site Supervisor will have cellular phone on site. 

EMERGENCY PHONE NUMBERS In the event of any emergency contact the Project Manager or Site Health and 
Safety Officer. 

Ambulance 911 

Fire 911 

State Police 911 

Poison Control 911 

Hospital Name 

Southwest Medical Center 
1311 N. Mildred Rd, Cortez CO 
970-565-6666 

Hospital Phone Number See above 

Project Manager Chuck Stilwell mobile 406-491-1129 

Site Health and Safety OfScer C. E. Sanchez - home - 505-287-5110 or mobile-801-971-
1767 

Health and Safety Representative C. E. Sanchez - home - 505-287-5110 or mobile-801-971-
1767 

Site Supervisor C. E. Sanchez-home-505-287-5110 or mobile-801-971-
1767 

State Agency 
Colorado Dept Public Health and Environment 

Voluntary Clean Up Group 303-692-3311 



Attachment 5 
Hospital Location Map 

Health & Safety Plan 
Bluewater Irrigation Project 
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Health & Safety Plan 
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^ N Glasgow Ave, Rico, C O 81332 

9 
j ^ i . 1 Head south on CO-145 S/N Glasgow Ave toward E Soda St 
J *v Continue to follow C0^145 S 

^ 2 Tum right onto Alamosa Rd/Co Rd L 

*1 3 Turn left onto Co Rd 26/N Mildred Rd 
Continue to follow N Mildred Rd 
Destination will be on tlie nght 
About 2 niins 

1^ 1311 N Mildred Rd, Cortez. C O 81321 

go 45.6 rn 
total 45.6 m 

go 1.0 mi 
total 46 6 n̂ i 

go 06 mi 
total 47.2 mi 

HOSPITAL INFORMATION: 
Various - see above 

- r 
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APPENDIX E 

Job Hazard Analysis and Risk Assessment 



Health & Safety Plan 
Bluewater Irrigation Project 

Potential Activity Hazard Analysis 

General Physical Hazards 
The Site may contain numerous physical safety hazards such as the following: 

Physical Hazard Potential Injury Actions to Prevent or Reduce 
Exposure 

Holes or ditches Slip, trip, falls resulting in sprains, 
broken bones 

Use access pathways into work 
areas which minimize this hazard, 
fill in if possible. Flag all holes and 
ditches. Install guardrails or 
barricades. 

Precariously positioned 
objects, that may shift or 
fall, include loose rocks, 
slag material, etc. 

Impact injuries, crushing, head 
injuries, pinning under objects. 
Falling object injuries. Slips, trips 
and falls. 

Reduce work in all unstable areas 
as much as reasonably feasible. 
Never work under suspended or 
unstable loads or slopes. 

Sharp objects Cuts, abrasions and puncture 
wounds. 

Make sure all sharp corners and 
edges are marked and guarded. 
Pick up sharp objects, glass etc. 
Boards with protruding nails should 
be disposed of if possible or have 
nails turned down. Use 
established gates for site access. 

Slippery surfaces Slips and falls Use appropriate footwear and 
avoid slippery areas whenever 
possible. Establish handholds if 
possible. 

Steep grades Slips and falls Avoid working on steep grades 
when possible. Tie off workers 
from above with appropriate fall 
protection gear. 

Uneven terrain/ unstable 
surfaces 

Slips, trips and falls Avoid when possible. Minimize 
need to carry loads over uneven 
surfaces. Note and identify all 
unstable surfaces. 

Heavy Equipment 
Operations 

Pedestrian, vehicle and equipment 
collisions 

Ground personnel to stay out of 
work area whenever possible. 
Establish and maintain eye contact 
with operator prior to entering the 
work area. Do not drive within 100 
ft of operating equipment. 

Protective Equipment General increase in accident 
potential 

Use of PPE may impair the 
employees' ability to see or hear 
which can result in an increased 
risk of accident. Ali personnel 
should be trained in the proper use 
and application of PPE. 



Physical Hazard Potential Injury Actions to Prevent or Reduce 
Exposure 

Jewelry, loose clothing Loss of digits, pinning in machinery, 
death 

Avoid wearing loose jewelry of any 
type within the work area. Loose 
or ragged clothing is not permitted 
in the work area due to the 
potential of being snagged in 
moving machinery. 



Potential Activity Hazard Analysis 

Access and Egress 

Work site access and egress (exit) require awareness and safety procedures to avoid incidents. Work 
site locations vary a range of hazards. 

Hazard Potential Injury or Loss Actions to Prevent or Reduce Exposure 

Traffic Hazards Collisions, pedestrian 
accidents, crushing or pinch 
points, serious injury, loss of 
limbs or life, equipment 
damage, work stoppage 

Practice defensive driving. Designated 
access routes, defined work areas, defined 
entry and exit locations. Use of correct PPE 
including traffic vests. 

Electrical Power Lines 
and Equipment (Lines 
may be Overhead or 
Underground) 

Electrocution, severe burns, 
cardiac arrest, loss of life, fire, 
equipment damage, work 
stoppage 

Excavation plans shall include identification 
of underground utilities including power lines. 
Overhead lines are to be identified and 
minimum clearance distances understood 
and maintained for both access and work. 
Refer to the Energized Electrical Equipment 
Activity Hazard Analysis. 

Crossing Fence Lines Serious cuts and puncture 
wounds, slip trip and falls 

Do not climb over fences or walls, use gate 
or passways. Install passways for work 
areas. Should going through wire fence be 
unavoidable the two man approach is 
required, one to hold the wire open while the 
other passes. Use of correct PPE including 
gloves. 

Tools (power and 
hand) and Equipment 

Electrocution, serious cuts 
and puncture wounds, loss of 
limbs or life, work stoppage 

All tools and equipment shall be in good 
repair, grounded and connected into a 
ground fault protected circuit. Unplug power 
tools when not in use. Follow lock-out / tag-
out procedures for electrical equipment 
service and non-use. Use of correct PPE 
including gloves. 

Housekeeping Serious cuts and puncture 
wounds, slip trip and falls 

Maintain clear and orderiy work areas, 
access and exit ways. Properly store all tools 
and equipment. Refer to Housekeeping 
Activity Hazard Analysis. 

Working Space or 
Areas, Confined 
Space 

Explosion, fire, toxic 
environment, lack of Oxygen, 
severe burns, loss of life, 
possible cross contamination 
of work zones and clean 
areas 

Complete evaluation of work space. A site 
specific Job Safety Analysis or Permit is to be 
completed prior to entry into potentially 
hazardous environments. Refer to other 
specific Activity Hazard Analysis. 



Potential Activity Hazard Analysis 

Housekeeping 

Significant hazards are associated with poor housekeeping both at the site, equipment and in 
job trailers. Poor housekeeping contributes to slip, trip and fall injuries, increases the chances 
for a fire and other serious incidents. All site personnel are responsible for identifying and 
correcting housekeeping problems in their individual work areas. 

Hazard Potential injury or Loss Actions to Prevent or Reduce 
Exposure 

Trash, debris, clutter Pain and injury ranging from minor to 
serious caused by slips, trips and 
falls. 

Trash and debris are to be 
consolidated at an approved staging 
location and contained while awaifing 
transport or disposal. Tripping 
hazards should be identified and 
eliminated if possible. If elimination 
cannot be done, then the hazards 
should be clearly marked and 
guarded. 

Sharp objects Infections, scars, etc. caused by cuts 
or punctures 

Tools and equipment should be 
properiy stored when not in use with 
protective covers placed over sharp 
edges and ends, Remove all sharp 
objects from ground. 

Trash fires Loss of life, equipment, work 
stoppage 

Flammable containers shall be stored 
in approved containers and cabinets. 
No hot materials shall be disposed of 
in any container except for safety 
containers specifically assigned for 
the task. 

Other Damage, loss and injuries An end of shift routine should be 
developed which will allow for the 
proper storage of all tools, equipment 
and supplies. 



Potential Activity Hazard Analysis 
Adverse Weather 

Adverse weather condifions can occur anywhere at virtually any time. Proximity to large bodies 
of water such as the Great Salt Lake and rivers or mountains, ridges, canyons and similar 
terrain can result in rapidly changing and intense weather conditions. The contractor's PSHO 
shall be charged with maintaining knowledge regarding forecast conditions that will impact the 
site and work operations. 

Weather Condition Potential Hazard or 
Concern 

Action to Eliminate or Reduce Exposure 

Sustained High 
Temperatures 

Heat Stress Related Illnesses Ensure that sufficient and appropriate fluids are 
available for consumption by workers. Initiate heat 
stress monitoring if warranted. Provide for adequate 
rest periods in sheltered areas. 

Sustained Low 
Temperatures 

Cold Stress Related Illnesses Ensure that ali personnel are adequately clothed for 
the conditions. Monitor temperatures including wind 
chill. Monitor personnel closely for sign of illness. 
Provide adequate breaks in heated and sheltered 
environment. 

High Wind Eye injuries from windblown 
materials, falls from elevated 
positions, flying debris 

Ensure all personnel are wearing appropriate safety 
glasses or other eye protection as necessary. Avoid 
having personnel work on or In elevated machinery or 
positions. Employ good housekeeping techniques to 
eliminate blowing debris. Special caution should be 
used involving the dumping of end dump trucks and 
trailers. 

Heavy Rain Reduced visibility and flash 
floods in low lying areas ofthe 
site. Loss of traction by 
wheeled vehicles. Unstable 
and/or slippery walking and 
working surfaces. 

Instruct all personnel to reduce speeds when traveling 
in wet conditions. Vehicle traffic and foot traffic should 
be limited if possible. All personnel should be advised 
of potential flash flood locations on the site and work in 
these locations should be avoided If heavy rains are 
present or forecast. 

Thunderstorms Equipment and personnel being 
struck by lightning. 

Avoid elevated positions. If thunderstonns are 
present, ground personnel should be retrieved and 
seek shelter until threat has passed. All equipment 
should be stopped and operators removed. The Field 
Supervisor shall be responsible for suspending 
operations and restarting operations during 
thunderstorm conditions. Generally, the 30-30 rule 
shall be used, which is: if thunder is heard within 30 
seconds of seeing a lightning strike, work shall be 
halted for a period of 30 minutes. 

Snow Cold Stress Related illness, 
slippery conditions 

Same as for Sustained Low Temperatures. Wheeled 
equipment traction is greatly reduced so care must be 
taken. All ground personnel should be closely 
monitored at all times. 

Fog or Mist Reduced visibility Extreme caution should be exercised by equipment 
and vehicle operators. Ground personnel should not 
be placed in proximity to working equipment or traffic 
under reduced visibility conditions. 



Potential Activity Hazard Analysis 

Poisonous Plants 

Hazard Potential Injury or Illness Actions to Prevent or Reduce Exposure 

Contact with Poison 
Oak, Poison Ivy, 
Poison Sumac 

Painful sl<in irritation, allergic 
reactions, death 

Examine work area for poisonous plants. Notify workers of 
potential of poisonous plants, reassign allergic workers. 
Exercise caution when working in vegetated areas. Coveralls, 
gloves of leather or cotton will normally provide adequate 
protection from skin contact. Respiratory protection may be 
required, follow TSEA for this work. In known infested areas 
use equipment to handle plants. Persons who are exposed or 
believe they may have been exposed should report the 
episode to their supervisor. 



Potential Activity Hazard Analysis 

Poisonous Snakes and Animals 

The concern for biological hazards must be determined on a task specific basis and addressed 
in individual job safety analysis (JSA) issued for these tasks. Prompt reporting and medical 
attention is required for bites/stings of any kind and exposure to poisonous wildlife with evidence 
of allergic reaction. Rodents may carry rabies or plague and a medical evaluation is required. 
The following tables should be used as a reference or guide when developing the work plans 
and JSAs. 

Hazard Potential Injury or 
Illness 

Actions to Prevent or Reduce Exposure 

Rattle Snakes Snake bite Personnel on foot should avoid brushy areas or areas with tali grass. Use 
extreme caution when moving materials which have been stored outside. 
Snakes are frequently found in rocky areas as well. Personnel shall wear boots 
at least to the ankle, long pants and long shirts on site. 

Rodents Rabies, plague, 
hanta-virus 

Avoid contact with any type of rodent, dead or alive. Dead animal carcasses 
should be handled using universal precaution PPE (Impervious gloves, goggles, 
clothing and a respirator.) Avoid areas where rodent droppings are present and 
avoid stirring dust so that it becomes airborne. Employ Standard Operating 
Procedure for handling potential Hanta-Virus carrying materials or organisms. 



Potential Activity Hazard Analysis 

Insect Hazards 

Hazard Potential Injury or Illness Actions to Prevent or Reduce Exposure 

Spiders (Black 
Widows, Brown 
Recluse, other) 

Painful bites, allergic reactions, death Identify personnel with insect allergies and arrange for anti­
inflammatory medication to be on-site. Exercise caution when 
moving materials. Gloves of leather or cotton will normally 
provide adequate protection from bites. Persons who are 
bitten or believe they may have been bitten should report the 
bite to the SH. 

Scorpions Painful stings, allergic reactions Report to PSHO as soon as possible. 

Bees, wasps, 
hornets, etc. 

Extremely painful sting, severe allergic 
reactions in some persons. 

Avoid disturbing nests, do not wear strong colognes, perfumes, 
etc. Bright colors may sometimes attract. 

Horseflies, flies, 
gnats, mosquitoes, 
etc. 

Sometimes painful stings, irritants Utilize insect repellent commercially available. 



Potential Activity Hazard Analysis 

Water Safety 

Hazard Potential Injury or Illness Actions to Prevent or Reduce Exposure 

Loss of footing, falling 
in water. 

Drowning, hypothemiia, death All work shall be completed 6 fl or more from water that is 3 ft 
deep or more or that have a subsurface that can trap entrant 
(ex deep mud). Watch footing around banks. Do not work on 
unstable bank. Should the work not meet this requirement a 
RA shall be performed and the work shall be in compliance 
with the BP Water Work Policy. This Policy is attached. 
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APPENDIX F 

WORKING ON OR NEAR WATER POLICY 
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%\. Qonî ml ,.....-.«,.,.i>itiM<-'.n - ,.,„..,...„.-, t9 
9ti£, Gaotochnteal linwilQBtiM and AnalyutB Typtoi Requlremdnts 1Z 

10. WBl«r Manaoamaiti S>fatm Structural Oestgn Roquirements „..., 16 
10.1. General — - „ 16 

II. Coftrtrutrtfon and Workmanship , „.....-,.. , „ 16 
11,1. Qmvm 16 
11,a, MateiWs...-. ,. 17 
113. InataHaJion , 17 



o 
o 
o 

o 

^ 
11.4, Ouafalglrt «nd TaslSnj 17 

12, OperattonB and mahtaiwwo , 18 
18.1, Qoneml „„....... 16 
taA. InapeoUon , ». IB 
12,3, Rflhablinallon , i 18 

13. Bnaf^ancy Raepons* Considerations .„ , ^„ , .„... IS 
ia.t, General ~ ~, i« 

Usi of Tabids 

Toibla 1 - In t̂iowe Technical Support Rasouroae.. „ «„ 16 

Toblo 2 - Watar Monagmient During ContttuoUon {̂ ttona Evsaitttiw., „.„..,. 18 

o Pagtt9t19 



Mar Ut! iu Viiwp /v:L» • au>:aC'4>jb{i 

OliUtno* «nPrtc(leti9rCtilffntiKfOt>riatruat?ifAelMmAi^^ tUttt/iSaS 

1, Soope 

a. ̂  Itiit Oitidtnw w Itetic? (OF) oovm goKOi nqwwnwKt for deii£tt, coiutruaiion ud 
mainioiamii activiii» oesuidn; wlJttMpi toi or in, wMM bodim iuim% oondbct. i3f 
ttttaedloCiDti or oic«lioni dccvminlulonins aodvidot, 

b. Wo4aBvwii»ri»|)riiii«iilyd9f!ntd«dM«^ 
Arowoing. Bvduatlen IH to viteiba mrlc sonM nqutMau n dungiir at dnwnin; aix) heaiM> 
the KquVamaotit of thit ̂ utUDcetts tn̂ Ueatiie. yiAt be dom tpn « «lt«-sp««iic basis, m 
detraed approiHldtB, by Bssiic Wok •* pwt cf UmlBi and Safny PUn 
dawlopnnat. Ai«j|tttideiti(«Biwdly«e9uHki«ltbRlt^ 
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(jw plasnad «>0(k widiott water divetslcn/̂ iinovd bitwt a lina! deetaton la aiado. If tin 
deoUlao ia to preeeed with waiar dlvwaioitfteffiovn] iiedvlilos that iiKnn«lv«( ^ 
tepaaeot a poteidia] daô  of dnmlns. dwa d» i]>piieable î lac^^ 
ttf»y, conitnitition, opentltMM and mBlRteMnce, and emargeô  
U«miaadhSoalooa3thAajb13ofdwE;ahiaiioBi*havldbeM^ 



b. tf dl vwtiftft/Kftiovtog watnr bi lni(inictioabla <beo i^roprlato wUng, d«Hi safety mtd 
cmei^mey ttifpeost iHannlnf abouM ta be ooaptatsd in accofdaiwe widi prq^t 
tlKtlflcaHoixt and qHtUca^ regulatlou and guidance iprlar no pcoeeediag wUh wodc On. 
in, or mar vni/ft. 

c' WiMr divemion/removal lynemt ikould be Jccpt a aimplo M fMulble io tonm of 
nonttfuciion..opar«tiQn, aad malmuoanoe. Ojni gnvlty baaod wator rooting JOWtenu Co.. 
diiolws Kid dikei) anotjf ieally oiialer to coaimain and therefore may be prerermil where 
feuible fee DwnaipnwaK, 

d. Dulgp of nifiBagenuMt systatDS ahaU b« aobjeet to BP oppiovai lypicaily by tsuf 
CBMOr iheir dbriGoea. Bxperieooed in-honxe teUviduali are available u pwvide mtolcnl 
auiiport for the EBM In revlewJiK water managcineBt lyateso drnjinu (*ee Table 1 for « 
iiatios of lA-lioDae technical atppoit jodivt<buts)i 

e. CoM«}>iuiddeaisnib*ll bo ap|iiowdlvBP>SBM or thsit cygnet befoiodeMiied 

S. LeQlsbiUonwnd Standards 
a DifmlenAnenageiiiamof HvteraMlbeaultleeitoaiipnivalaflô  

nJl^ to icBi'latloo within dut cooiAry or stale. LMHU, itate and/or t̂ ietA perulB may 
bofoqoired, 

b. ]roonititt<dfls«ii[it!«dtngwotKmciaseiraartHyxUimt,ĉ  
ceutpUenea wllb iww awl jpotantiU f̂ ttuie Btanilaidi. 

c. If8taBiiar̂ i«tbylacslMithodty,St>̂ rtaad«dt,«td«uRenclê alaOoaare 
nsan itriri|:eni xnuMlud ibBll be aiio()ted. 

9.1* Osnetnl 
a. W«ddD£««yaccnitoattd/arwirhlo«iterrfMBldbee(ma{iiaiedlA 

deaigp tl temediadon or deeonnaiialoRisg M |HBt of iijltlal all^^ 
tcteeoUifr 

0. Woiklpa>utiaoenctci««d/wwl(Unwa)oraboiUdbedaitOieditte«̂  
lecô njKcd aod iKCepced ataitdaris execitt aa olba^^ 
1. 5tBndalrd«•ballbesot̂ eettBfê b̂;rBP'*EBMor0wird«i8)leeloettsuleâ  

extstoal atandaid Ineliidet teqaitemoBO at tmscaa atrl^ 

fiJL Intstimtlon wltft pKMi«sB 
Cooitderatioe thtwtd be given to buegntian of arotfc Actlviiioit into remediation andifbr 
daoaouoliinoolnj; of OwltiUet. 

6.3i I7o«lgnf«ptoi« 
the 6dto>«4Dgcoi)̂ «sti(Aii ahouM be OHtaaait Iqr deaiî cr in aoM 
Bedvttle) tt̂ tic«it to fauUer wiAlo watsr bô Mt 
a. Al)mBtedeaiBnalk4elLidD*iea£dvibeaifi,onioroiyaeeiittowaM 
b. Wain depth/velocHy. 
b IMiaitial&ircbaô iBiHWerdefdt/velodlydiiew 
d. PiewiieeatkdtbldtneaiiofLte. 

o 



e. t««»tgeolo6yiftty)lltot!ao]oty<Bt(î i>>^ 
imid>aatuntedasdhimtorid«odeMta(mtu^^ 

r, Local topogiapbyaudbetbyinetTy. 
«. 7beaiablHlyofalope!endba«aToateriats,indar.oradjecetttOkbodioiof wiicf. 
b. Siioace*nUaIt9dot)»t*id«emotaoei>. 
i. Prejence of endansefed »pec>«aerodKr lenitive teneaiHa) and a^ 
j. PreaepwofviMilaiidaorodtai'iitotcoMtcMni'oetp̂ ^ j 

toaaâ aaimt <fia<tfiet, 
k, W(tpri{aality. | 
1. Qiiiesitaod aoUcipitted water uses aadwatcfrlglita. i 
M. Aaaetamentof biatori«diaduH(i£d fledWdea (hat iwy have left ctirm | 
a. ' TypeaofflllandcoantrsudunRiHtctbda, { 

6.4. Water Body tyiwa 
s^i. Genmil 

a. Potential wattf body typei em deniibed In SeotlonttiA3 tlwoa$b 6.44. OaeamaadaeM 
arc apecirtoiilly oiclucled. 

b. DemlpdotV are a guide, xnd there an; no illwliact boundbrieii bslwiw citlqpjritsi. 
«. eMDtdeSnUlou shall daiWRd on tâ alotitBiav̂ iilable. 

M.2. RhrON^StMtnt 
a. iUven aqditteaaaaiieflowlag water boaia formed BaBirally by fluvial p(oeest«t, 
b. ^v»i/«i«ea« Mantel and apodplMapmporHea Ôê  dcpHi. wld^ eto.) ared̂ nninet) by 

baiin coniStf ont (buAudiai; basio ahse, pa4i|HtailOoA»noff ouuanta eod ttoUni, alqpe, 
vqpsiuiiut̂  lt4d ett.) aiHl lyptotAy w t^al^ 

c. ^an from lhe ibntliodowdrolimvldBii t̂ danuiiâ  
vRŷ viiib piodpiMlô  andte «««aoiai snow n» 

iL nr̂ ievetoJnifvfnaadatrwniacanextGstoiiiofhfl&oatow âraitfiow^ 
hijiutf flow ooadiilau <l.e.. ow banfcfidi dsAiaiVi levela 
iTpkMfly eqidvaleotto about <tiel.S to zy year letm iotô iel flood). 

e. AiVK/nieainohaimelallenneiUafblkw natural (opoERiiiv 
v̂ ktlcally ovor time in wponw to natural tmsien tuetd depoaition pmeoittea. CHataibanoe 
of cfaaansi baaloAwd aiut/or iostatlation of (triietŵ  
potential (oi local etoacn asî or ineream b»q)swei«r oiavMtioM. 

i. Stream bmka ore Mibjiiat to undtfeî g whtcb ean be dî NSull or impoititible to detect tt 
otaUiA waw tewftla, enatiî  oatyiog haxarda oaar atcwn «d^. 
Due to tuitacal|u«tioleaiae aotltngivewided by hitler flw 
rtttsaa chaonei beda ate ijipiciiliy wade of oearev (mleed material Ĵt„ tasd, grav«l or 
eobUea}b<ttflnet>gieloBdaUta«cdc)HynAeri#i4if hem may aeeiumtlate 
lo dapoillionai laeet lueb aa poiot bwa aiid b»!i)p»«ter ehmn^ 

I). AdiibBidie{|t)la»tyandpHnHtreqtiiKii^ 
waterwiQis widdiinclttiiniivroaiul stieomt tbatbivedDcamstdadon of hlstoiicti 
conunenial we. 

o PagaBafie 
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^ «A». NiMralormaiH«iK»opMde.tal«t,r»Mr«ol»,aodb«eiitettertb««ne,«r(i»«andB 
O a. Ponda,laIu»,»M«rvol«,«<rfiitiiMl»tlonbaalns trad watlaada are 

ipdcM»it water eoDtvlned withinoeitobi ttogatpMeboaodadea. 
bv Waterbodyi»operrica(U.,de!>*,wJd{h,ate.3Bfed«tfinninedt>rî  

topegrt̂ y, jnnwdwater table <̂ vaiion, dbeet i»eeipltsdWov«jxiratioii nnd ttu balance 
bfltweia (BTflue wata- wfos end ootjHiis a» wet) aa »p}'J*ay devatlont. 

c, BMM of flooded area vef is* vrithpbaneea in water levfbwfdiKdî  
d. SloviifloweoTulldoiuniakaiibeM wuie(bodietptinsaillydepo>l̂ alenvl»Aî ^ 

rcatiittag bi bwtonu ikai are oTteo oude up thi()c layeta of fine giained. looNcly 
Mtwildatiid ailt and ciay oeUeclal v«M liniB dieer ttton̂ ^ 

ev Addidowil resolBtwy aad pefflHttequbwnena sMtt for work ia Juiadictional wetlaadt. 
JtBladittlefiel waflnwia aie defined by fb« 1$S7 U5A<S l&mial at "Ateoa dui aie 
lirâ iatad 01 aawraieiil by nufaea or gcound wntor u eflequena; and dutation aaffloiatit to 
'xoppsit. and tH« vtOa ooimai cttaumtiaiKeK do iut>poft. a intvaleiwe of vegetation 
lypioally adaptod to tilb In imnrated aoil eondldona, Wetl«ndii otnerally iodude Rwawps, 
duuabei, oral limUat aitat". 

t Aa-bulbdocunientalioofw older man-niadelmpowdineniaeaiiaot be piesî  
at to etureot ooodition. 

yAA. OndnaQe ditehg*, ohaniMM or osnate 
ft. (taiopge ditdiea. ohponelt and oaiulti are flowing water coDvey«nce feMutw CoRnad by 

bonun exmatloD and'er benninf. 
b. 0)t̂ e{iinlim)penka<U.,d<̂ ib, widduetc.)amdctainbwdbycieai 

imtypieaUyivjedwij-eiviforaiMsisqieandeliennwK. 
0. ]}itd)A»n«tde»ii(inojten|mvldeaftffaorMeooi(M)aBflowab̂  
d. l̂ Tatei' leveb In dluto and mab vay w)di flow tevelt but dteae itnciurei are ̂ Isnlly 

detltnedtopfevBiRovecfiovrailess'bafldBjdgikflowIevQlt, . 
t, OittAaeaitdcatialf.foUowman-rnodetflp̂ rapbyaadaietypicaUyprpveotadft̂  

lauffilly iitiq̂  r̂ tMp er edw emHioopioieetlon nibiboilt. 
f. Tomintai]»oo!ivtyincecwp«ai}r,build-itportbMLliran̂  

dltdt/canal boitoau is lypleiUly pmvaUBd b; bed tlope desî  and/Qi 
dtleb ftuahlnc or meohanicsl etoiottt. 

9.5, OptlMttfwTwwerary WiMrlABnasadwtt during Construst̂  
llie edmaiy optlona for water nasâ itneat darb%c<>n!̂ ^ 
qvproptiaidy f bu for mddng on. b oi near water. I^a Z tunttnortKs ttw prinmrjr 
advauagea and di»dvania{n of thtec two options. 

OtvertfRantovv 
a. AblUttyloimplFiiwiithii water miua{w>ent option is depeadcrtt on ^ 

sioxm event dmi d» dlveniooAwnovsi ayalcn] netds to be deilpwd for, dtvettdon diHanee 
roqulreinoint, toeol <opo]̂ pby and l̂oia', iapaots on terteatdal aod â ualto 
(pardouhudy ewkm̂ cied apetlet or oHhtt piotecled reiowRxa), aoaaona! oontidarationi, and 
poKtvUal irnpeoia to watftr Ĥ niliiy or ayaltebitltjr tor owTcnt w 

b. Oesitpt altomathw for divuliog/rBmovlag water lcc:uding typa of ̂ vtGi}en (.1*̂  di&2tea 
voaaabemu. pwnping noiw ̂ inty draiooge, etc.) and diveraion layout/alignment 

- (houM be evaluated cvrly In die dealgn pmeew ̂ eoat-efrocti veaas, >m|i]ement«lnliiy 
and t̂ Af. to doeument that the mo«i apptopilaTe altenwdve ia ̂ vkê  into detaited design 

o PtSttelW 



Mtipniear «K 
CuiiBtwt ati flvpgvr ttrOts^inaaaauulniNkift AOiti^ At^totrt »oflti tm»t tMHi 

and to ptovida (be (end time ie«|ai«Bd to obtain any bddilieAal date tetjuired for lhe detailed 
dMigiL 

c Appi!op(!atehBahhaAdtafety,hy4nuillâ <MtBeimli)Bl/ibQciunldM 
Oĵ watioti aad tnainteoaiKe and eracq̂ ey lespooae coimldamlone for lrR|itonen;ins vmv 
dtvenion/muDval ate deaeribed bekw la S«tleni 7 dbioû  13. 

eA&. WdfMheOn,lit«r»iarWWisr 
a, Wwkine OA, In ot near vt«ler aeeda to oaoiidar. water dapd-., ittnpeAitiife, poleotlai fw 

wityea/ourimt* and flow raiM; (vewtiitca «f thin ice or toft bottom .entcapmant hsesnh; aite 
ucoeM Umltatioea; ̂ ound ttabllity and wenthei. Potential teaiionel and atotm event 
variutiotai ia thwe oonditiooa over tha couno of the plannee cotuDiietion period alao need 
lobecoaaldeted. 

b, Appropriate health and aafiaty,hydrau>ic/geoteelinical/itiw îrid« 
opeinttoo and fnaintenaoce and enmgiaiay i»poaae conaWeratlom ̂  woildng on, in or 

- neat water ate dcacribed below htSeeliont 7 dirotighiS. 

7. Work Naatr Waur Health and S«fMyPtoo«<lura« 

7.1, iS^ral 
«. CommanicB̂ ow - Penamiel axposed » woter-nlatad-haaaids ahall be provided with 

immedl̂  eooeaa to oniexgency cemmŵ cntlotis wch H rMHo conrnwnioationa and/or call 
plioiMa. 

i>. Budd̂  Syatem - Tbe USE of a buddy tyaiom abould be tsainttined in atcoa with watet-
»Iat«l>b>izsfda. 

a. Addiaoiiallitfa(msdon-tee}9CI!RlS13d.l06: WoctdagOvinorNwWatô  ^ 
1926.7̂  Froteedon; i$ CFR i9SSk\Vl̂ \(M; Vnder»ater Dive Reqtilnmeiiis; 4<S 
CaiRPatt ItiO; VS. CoaeteHBrdStaodaidi for Appcavad Ufeaaving EftiipmemandBM 
39̂ i-l; USAGE SafiHy and HeKfth BeqiwcmonM. 

7.2. Peramwl fl«tB|jlon DaM^ 

7Jt.1. Throwlng.Rlnge 

a. tVren'l>eieona|HotatianI)cvi«n9!(iI>0BnV5.Co8ttGusidapprm 
booya" tnM«tQy rrfenod to aa "life rlnga* or "dowlng rings.'* 

i>. TheaedovioeaerewqaMdttwwQricaeatwmer. 
t. The intcmlbetwixnriagaahali not exceed 200 feet and/or din»altigrî  

IdOfeetofwMk, 
d. Midntain $0 feet of Rrtrievei tine attached 10 thtowisgringa. 
e. llMwdevlcet wocpUvitleat Inigllireacw throwing basiihallelto be uaed\̂ ^ 

pomitla] eiibJijmm batarda aueh at beĝ  tagooaa, quidoandb. 0? deep inuds. 

7A2. PPDVWta 
u. Wear CoaatCwdappiovedwotkveais end ioap̂ Xwodtveatc boToieewb OSC. 
b. Do ixititaetCCioetiDnid boating raOs inch SI abljaclucc fa' 
c. PiroiiuaedaswoikveKisinaybe1̂ tU,QI,0tVM]ia.A.Xypit,VBQ}.liiclû ^ 

lype V Hybrid WOt, la accê blo otily If it ia 11& Qjut Ottaid ai»p(oved and maiioed fur 
uaeaaa wolkv«t,foreolnlaefd!^o$c, orfcruteonooAUttirialveteela ^ 

| i^fOa.' ip 
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WM«inaAmun«WUorna«rOtatt 

I , .IIX^fS/iKtL...... Zi 

1 iM̂ w.noiiiiiKiiWMwieWeiimlr, • 

.taaffltMiitf''^ 

jt 

rfSsrms!kt*^Ai<iti^fSf' 
•HUH. emintnmiaiMMtmrt* 

•mMGietawgMalwtviMtirvaii 
i»ae«Ditfvtincte«i»tiavw«e9iHr* 

bof̂ aMBrMllaroawtntrsUM 

av'4oaa a** t̂ veiiEniniiwn et i 
mtttft UL aa«M^ Ot a* « • fa 

"sr . IM,- A|S«WlMFW««l|a>'*« 
itpuiiMiiBnewMte 

«e*ei*flrtii« 

CwaitMMtMeinWtM'anaiM | 

iMtaMtauiaartoiniditmtaei 
KSavavtwngtlls MMaiaaeti«w 
taasiliiMietMfHM, 

flg'ifflirar»tfgisaii'' 
{MMwimMaaiMnntta 
flatttivBriiiiit. 

MnMk Cm iMk ^vtor MK4 
mam, ^ijl§*kmfmln/m^ 

JTOSSatpF-.. 
tnnwaio 44reitih vpM tfviaâ i. aiit 
tHt«l»qHBiiiiM«vM^iae(fda> 
**** 
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d. jF}'DtahaIlbeRttadwidtaSOIA5{SereiyofUfaAt$»coDventim>oafnpliumwld^^ 
Q .... amoitemaWBgdevloe. 

e. WbijftHm at njgluvFl̂ Bbidt have SC)IAS rated rerioeUveetpe/t̂ ^ 
CJ ^ FFD. •. 

f. Safety neu or similar InUproteedM or poaltlaniai;d«vicet ouy iMu!ted in place 0 
f. l̂ iuieofPFDtiitgaaerallyMOTepproprialeforeobflpnieiubmrdatutiiâ  
h. bi bypolbemiia oondltioaa, TPPi ̂ ould be intulaod (e.g„ ̂ nutsng aultt"), 

utrtftsoar aw 
fiuMmc* Ml f>rwffee liir Ooailin ent̂  CMtlruetlMi Â MIbs /t(ll«W)f» or in IMIer £5ftv 

O 74. fteccMSttWa 
a, Seiidue .ikiffli tboutd be uaed Judleioualy aed ymij/ pow addUioaal dmraing rittt for rescue 

jMHKWwJ, TWwiagriflgeorihfoiyingfcagaabwldgĉ ^ 
boat 

b. ,Iha rielff tntitt be bi die water or capable of bebt( qineldy launehed by ono perton. 
e. ThmnaiutbeatlnwtoflepcnKApietetitBndapeciricallydetlî  

efflagenciaa mi opetaie iha tidfl! at aV tiniei when 6i ere are employeet above water 
without ni wprovvd faO prelection tyalein in place. 
1. When die ̂ Mf'tor it 00 break aiulheropeWOf Dwti.be designawd to p̂ ^ 

le^lra eomage "bile eittploye« «» abovs water. 
2. Ibeduaigaaiadopenaofmuaidlliei-rnaatbetldfratalfiintesortetnainlafhc 

bnmedlate »ca web thai dm otmtor can gvû y reach the ddffA^ 
i. lhe aid̂  operator may be atttgnedtAbertaskt provided the taak.'i do noting 

with tbe operaisra drility lo qokUy reach die ddff aoil get aodei^ 
IfvlaoaleoatKtjaooitneintahMdbylheiiidffĉ pgtator,tcom<nunleatlô  
niA At u waOdê alkiei n-ioat be lA UH to lefimB d»e ttiff opeiahjt 
and to iiidCbnn the djMnner wiMiv die cidff it n 

S. $ldtfopeeERoi««haUbBqu8llfi«deadab»l(opn«ptbere»i»aUfrtaan^ 
eawigeacy altuatioo b^ft beir̂  i)|tiaUfied, Ibe Ckml 
naliwd bcntisg ttStsty OOUMS. However, CooiC Goard b îng lafbty eowiei foeua 
on potvcrboiaiag and fliiay SOI IwhKlc water reacuetinining. TbeRtoe.inivai« 
piograav wbtcbleebtde fmnal ttttnbq; en apptopriate water reaaueteofaatipHa aay 
bethe pnfbrted o})tioa for quailing ̂ Iff operauua. 

d. Bqoipmenchtdindciff; 

1. Atieattompad(na,uiaiiiedtqrlanyardtoe»t1ti{r(of afbtedo^ 
k dw aktfr (cegiKdIvti of whelhet the akin'to powered at iinpoweied); 

2. Atleaaoi»FFDfl»-acbraraiepe»DB. 
). /Ulemt one tbKWing dog oc throwing bi«. 

«. UteofStdfrtoleeReaeont 

1, Aflalbettitiateatuê ffithouldalBobeoaBdroitaaw.cindiiAiee. 
2, KeampenOBndalKRildstcyinthoboiftendalideitowrthetapofthiAice. 
3, Kopot from iboreoratable Ice nuiybe mod to help guide dteboat. 

7A. <MwB(|UlpinentConî (fmtion« 
' E. Seleedtm Of equipment Dtcd for wok near or bi water needs to conaidet the boating 

capecitjrof Aetobgrada Low grn'ndpteaitn'eBqulpmfRt and/or die lue of nuut nay be 
required to ̂ read ê ipmaot tudi whia woiMng on aoft aoUt oc near umtablobafJu. 

3n Pttttrofip 



Mar iu liTup ACU SOOMKMUOO |n.i 

titfsriiJiXIt f>*> 
CitMolBiv* ert PriariiM .4v-0«vtl'>et)d COn»»^^ 

b. (t it piefbrnble to align equlpoieot traekaMbeata peipendioilar rathor then parallel lo lite 
baak/ahote]fatev4ieavioddngnMrmlertofaî it«(>e>ciape laadvninrAouldQu ground 
iian to fiiil tewarda the weltr,' 

f. Syataw or toob to fooitiisio Oferator ietf«(tt«etloo tn the ovmt the ramdiieo and opamtoc 
timme enĝ iIM in waiH ahould be ooiuidetod fcr and oiiê  
water. Optioia ioclodc MianufiKsngirer hstaUad p«il-ilng type eteepe windows abrng widi 
vacioweftbextTitctuiiitooU. A(laiidiiid"S<lit-1"toolis«v«Mttf(Oliiaeoiap«Byail̂  
BMl Ihatoomblnoit a wicdow bieoldne dp̂  leatbeb auiut, whliUI«, air bag pin IOKI 
fbthtlgbt. Thit tool baa an orange plaatta haodla for viiiibitlty and in typlcalt}' mowittd in 
an aeeetaible location le the cab, Opcniota iil»uld bo baioed on oao of whatever lyatMu 
or loot It used to tedliadae dMnwelvc) withlheoqvipiDem, 

7.5. Umof FaliPaottoilon 
a. In gtaerol, fid! pntaetlon ayttsim nap be «a«d le placeof Ĥ D veatt Wd other wort: nsar 

wetHT eoBtnk, Swoptet loelode guard taila, ftdl anieal ayalens. li&lincc, haffleuei or 
aafttty noiii. F»1l ptotealLon lytwa thould-eoicply with Bio ajiplK ê provlaion of 29 

7.6. exê vatlona 
«. nivoriiewdlnhet,dllmerodi9tMaiU4ha|TbeiaiedtopRivcotaatf 

ewaveiitn and 10 provide good dndnagc of the u«ia^aceiui» oil awavttioa. • 
h, Fanomot thnU not worfc in eotcavadont hi which than ia aeeunwbited M>tiVar ur in «4iieh 

viwet i* eoeiwndadag uokia the wtto baKards poictt by aocuiniilticioti n 
1. Flnealng.pwtiipiiig.4ini]Ugeortl«tlareontiiHniisaium 

dbacwd by a nsi)tc(«d eagbieer. 
2, f̂fitaioeiMinuou«<ipefiilon«fgnwidwateroaatiotcqiupaieotitneceHai7iaa 

emergeney power aottiee ihall be pravldtA Wbfiar cootral ê uipmoM Mui o 
ahali bi; mominrê  by a oooifelent pcraoa to emure proper openaloo. 

7.7. OoWertaitia 
a. ffoveftoppb^ofcofibfdaimbyMghwattritpDndbfodtsigailhidlia^ 

controlled flowllng of tho waric area. 
h. If penioiinBloreqidpQianta(eiO(|ofaed/pen)dit«doncoflbalaiî  

eqolvnient ptotaoion ahall be pniwblad. 
0, AiEeeattwvtneaptoficoettaboUbepioyMedforFettoniNiandeqoipinent 

cofierdana. 
4. Aplat>..tacliidbigw«idtH(aigaala.fgreneoadDaafpiRSO»iBlBDdequlpioentte 

emergeê  and for contiolled fiaafingdudt be developed awl poaled. 
e, CoOiM'iianui localsd deitc to -eavigaUe iblppifls abagmeia thall be protected from vaaMtx in 

InnaiL 

8. Water MnrttswRORt Systnn HydrauHo Des^ RM|UtrDmenia 

9,1. GenotaJ 
a. SadiaecwutereaAber&iaedaRdforooiilfOlloduiiî tsuiQKodi 

buried or fu(fii« pliiâ ; «̂ '<*̂ i9»'-̂  

o pBfiaiSofIS 
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b. Depaadina w water velodaea.flprig3attDotkig or alternate efoslooprotecUonoM̂  
requited o« tawfaeo waĥ mwiagemant stnwtuips to contrtl eiwtoii. 

c. D«petKfi08 00 water elevation and locaitepogjtaphy.acthepoinping way be requited ro 
rwrj>ve temoinbig twrfiiofr wiitw frtWl tl» woA area or groundwater ftom txeavations, 

$.2, pealsn Crttiirbi 
t Dengn of water ihanagxaiBnt iimciutei ncttbi to incitute dtitrmioation of tbe applicable 

"dnigtt flow". Unlets legalailona tBi|iibc differently, the ttovt aaaocloted widi the 10-year 
t̂ em Suerval, 24-tiour ptfoipiiadon event ia typicaltŷ  naed in the tqr l̂ic anelysis for 
lisuig and detemiining eiwlor piwisaim fequininentt for ten̂ omty awfutaj water 
dhwraioiVrMnaflBmailayBtenB. latflcrnowajtuehat die l<»-year flood, miiy be 
appUCiibla for deaign of ttiuetuiea thai will be hi plow long-term. Bipot dan jnqubed Ew 
the daaiga flood hydiauUc Bnalytiii it oftnt ovolloWe from the U90S (for river flowi} or 
fwin>thcNOAA|poeiplia*maaw<rorttotint«eotpiflBpi Ownpuut 
pnmams <w aval lablo for flOod freqpenw (c.g., PEAKPQ ftoa USGS)i nttafaltAunotf 
tnodislUagttg., Tit J5-Urtan Hydrology Por Siaaa Watenheda JSrom NRCS, RBC-BMS 
frem USACa>! hydraullce {»,B.i HEC-B̂ AS fioaa USACE); cnlvert aiaing (eg.. HV8 from 
FHWA) and riprap *latoig (eg., Wpap Etedea System from West OoJWiltasta), 

b, Adeqtutt tMbaaid tnuitbe pivvided for hi die deiiga u aaeount fat hydnulie tutalyDli 
omerttdnly. Typically a (otnhouin of 1 JO fia* of fiortowd over deaigt flood water lewda 
iftiould be allowed for In aD hydinî io dhwsion andfot coniiol atniotwe dot 

6 SeeBBg]i]«(tti>gtfccbnlca]PtBOtiaesOP(>t<lOCiddanecanPrM^ 
(bt addltipfiid bydnBtllo deiign medtodt and reqniremeotb for tutfaoe w«ler divertiooi and 
oonstriietad ebumela. 

d. See &BbeefbiE Tet̂ nieal Ftaelbot CEt.T-AlC<3MI0 Otudnioo on Fnetlce fat Machtiiecy 
fOrdcn̂ iDetbodiEBidtequiieimbilivpiimplogayitĉ  

a W««MmB8*mertt System <3toot9ijhrrtt!<ilDwlen̂ ^ 

9.1. Ow»r« 
.a, a>i*-r i^iiejyi^ ifMiftniiM *ml rgailittoa conatnieted in. on or near wata ant oBsn in 

ot weal, eed/or taionledaidU malsing it boputeUve d«2 u geotcduilonl review by a 
ooaqietBia englMer be MmpteWi to dctainnie appropriate icqulreaieitti for 
eainimng/bddiHaing poteailal itabiUty. aetdeuept and aeq^ 
oonaliMCtiOn. 

b. ifihegeotaefaniealteAHewidantSfletpotndalttablUiyorotbê  
InytiUgatioo aitd analyaii needs to bOoonqiletHl by, or oddej- dte oversight of. aeoioptaem 
ebg|nBer(«eBSeetlong.S). Alloen9ed pror«ttlQMlieote<}toloaleagiaeer(PE)or 
eqidvaleiit u the level of ccanpetmcy oxpected to comphne or overaee ittveatigiiitlon and 
design «rodc where potential î ectinicat ttdvUl̂  coneemt oKlat diet eoold itq̂ et wortoa-
or tetblic nfê y or inhiutiucnint. 

9.2. GvQtotnnlcal Immrtlgotlon and AnailyalA Typical R«(|idr«m«nltt 
If peffotmed the giMcobniea] Uialyalt will typically badude; 
a. Site InveaUSEItton - fnvnlvM tkunaiaadon of tlie mibnirtuu: oondiUona Ittcltiding 

Btmtijpaphy, bydiô Qgy and die iiiKngfh, petmeabttiv and con«o!)datto» chareetedrJet 
of fouedatlon and jM̂ ioied atrucwto 68 tnaiariida. The requited wope of the ilte 
tovcftliatioo depend} on die Qrpt and ibA of water numaeenwnl atavetmes/ityatetKi 
pianiied and tho known bifonntî  
jtntctutw aiich as kvwa, ijenm or dUtet the idle InveailBatlon would typically ind̂  

o 



i3oManM on nedMweMtf aanmjeacM Aeth^ 

1. biiiiJ review of avnitoblegeotoglcAiydcogeolojiiu date bidudtiignuipt and air 

2. CooTiIetlon of ptdinwuny iubauc6aDe npiotallona to ertabUah ovcmll toil and 
gtoundwatar pionise at the ilte and to provide » genetat idea <d toll iMhgih and 
pcf tneabliUy that can be wed to tielp Ideotlty ttie pnferted loeadoH, aligaueat and 
approxlinate aeedon of ibe piopoiied embaalcmeot and borrow anw. Since en-ilie 
inveatigatUm work iney ivqû  plwing equtfroeel aiidfor penoenel ^ 
water or«odt botootn iedlmtiit«iî iqip(oprI«e healdi and anfbty pJ 
gaoteehnical review oftiie field Invettigatioa plan n«od» to be completed pflor to 
mobUbsuIoo. Frotiinin«y ivbiuttace bvettî en mny u»Iude acrOating bitplortdon 
toob aik* aa nhuervaiico of the noil ittoflle and, if pwwit, groundwaw tsvels In 
expOKd baafea and exitti;̂  cxeavulina. oKcevsted teat jdia and/or boHngs. Coc» 
peneirometerar geopbysical aurvoya aaay also bv iited to obtaift gentia! tflfoimalioii 
ontiltei4baiirfaeeeondlti«iu. Tealingof "̂ ctuibed'nnmpieife.g.iiiettpUipoila, 
dcUl cnttbisa. mnoUied aunpld, <itc)aa pert of pieliniinefy eî iMMions ean ptovide 
K gworal Idee of aubaurfiun material ptcpettica bid«c ln>l̂  
dMailed §g(ottx̂ Mcal aocHyala of fbandatioo mMeriala, 

%. ComptetlOQOffuialaobsarfiraexpltiradonaalaQgdiepropQMdwaiê  
tiRiotiin idigim l̂ aiid. If applkable, at boiTow areaa te provide addtiim̂  
ioformatioa on aolt and water pmtllea aad oo the î ecirie (iceflgdt. peroueblUty and 
eooaolidadiM (Atanetatiatio of '̂ dlcurbed" fbuwiaiioa and propoiied boRorw 
vamiM aanqites, IJadbtinbod (bundatios niitetial aatt̂ lei for leiiSog can be 
obUbisd naiog dtiD'VWlted Shelby tube fixed pinfini wiiiqikn bi ami aoilt. Samplea 
fbrjiib«iqtary enalyala ot eonaolidaiiui, alwar cneogth, denalty and permeabtUiy . 
ehomeieriiiUei thould be obtained uaiug invHalnbad bociOtia in which ?-in or totcr 
dbuoeter cnnplet are taieiHt. 1>SAC5 manwl EM-1110-l-l 90i; piovldte additiOBal 
datayiottapp«]Rla» drilling and aainplb̂ ttobaiquea for obbdoingwat̂  
itructaic dotigndata. 

b. e(»bMM:alAnal}»la-tnvDhi«adeterinlitli)e.ii»Rpptic«blototbe 
alie conditions, lhe expected «i«bn>ty. aettleitieid ud w/stsu of the prbpoted 
«tmen»ettie|liQr dceign at varieua oiat Medoos altng the pnpeaed allgtuaeat Aat have 
abnllar anbautftee condidoiiii, bel^. alopaii and mi oiaunial q^. If die analysis 
ideatiflaa poiraithii ooneerat or data gapa then fitrtber inveillgatioii andftir cooiidBraiio'i of 
icIoeatfaigtbepr̂ eaedaiimuKortfeatbtgpiobianaretBaMyber̂ ^ Therequlred 
wsifQ Of geotNhflloal aealyalt depeodt on So Ĵ>B. tbs and looottona of water 
maDegwiient aaiKtoreî tTatetna planned and on ttte oowUdoni but fbf waler diveraioa 
eiobmikmim sttuoutet (Miednical aaalyilf would 1̂  
1. $td)llity Against Shear Failure: 

B> AppUeaiien - Ovetabeaaing a ttope or fotwdttloa atretom adJaoBnttn, or 
beoenQi. • watnr aiaaagement lyatem ttraehne or load nû  eaiii!»; 1) nudden 
faUinb with t»pid dit{jaceRient CgeneraUag an taiunediate rUk to the (trucoire 
Bod aoy equ3pn«»t/penott&el on, or xear, SQi or 3} gradual ahear attain 
Ô otisidiallydainngtagetiiMimarnnpioiMaiatita). ThepoaifbUtlyof 
movemonc tl evahuted by «iropadjigfoicei t«̂ ^ 
iailote. in>oaitiobeMiM»duMfi«ce8tatbefketorQfaafoty(POS). 

b) Fn]nofhfoveoieiU-Piinc|palnwdaKoribiltti«ni«; l}rota)ionona«u]̂ Ped 
xurface annOAiniBied by a GbcuUr era; 3) iraniladon 0)1 e planar luito whose 
loî jft it Jaî  auBpated to dqith biilow ground; and 3) db̂ k̂  
absq̂ oma tdjtoeffi to a yielding veitiwautfece. AbtlytitofFCISagalwt 
lOtiqSonal failure Iji appUeoble for atnimtei placed oo eioavated or natural 
jikipe6(vi'bmiiopeitiMli!yathepiiii]vycoaceoi}ididfô ^ { 
idMUv̂  tiei grouad with asft fbundadonc {where beAring capacity f<nlure of 
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^ iindatlyingaotliiadiepiimatyeonceni). FbrnonHinlforiiKubturfeee 
(̂ ) . . . n>;idltfDtiR,iddidoa«lEnHlyiai of linear or wedge falinne may alto btreqiiltod. 

e> BvalueHod 5c«nari<». Tkt stabBily tgalAit tbear hllure anatyaia Should 
, ooiitlder die variowa loading, wiaer table and other tltectindliiom; 10 wbit̂  the 

eaiiiuHiltuieMaislJtsraundationamitybeaubjeotcd bMbtdlog: l}durli% 
ctHHuntoico - whiiA tooaldent msxiinuD loada provided |ir{i]>oaed 
eonnruction «qut(iioe«ai!plaeed flit and, ftir finer Braided aolli. ̂ ploUy anwnot 
uiidtaaedabeagtb epodttiont below the watei table aamtiiUon Ihie to aeoauiicfbr 

' the intblllty lo d.<eaipal» oxfets pore pnpaiues when npd iMdbig by equlpinent 
and fin pU»eineat it applied to »b>w dntî dng, aaturaicd fiwndeiion aoiii; 2) 
iong-ieiin/ibll flood atagewhich oeeuis when dK water nmaioa «(. 
fiitl flood lOagB loogeiionĝ  thai tbe embsabnentbecemea Njuumted anda 
cowliHoii o< wwiy itnte aeepâ  oceins", 3) audden drawdown - which 
repmetia the eotwdon who^ a pnitooged Rood atage tatuniei at tean pan 
ofdiocmbqiilcment aiidditm ftlh faKarthaa the eoil câ  
earibquaICA - whidt. unmec for dasa, la not ooonaHy oonaidncd for water 
di vettitm eiob«nkment} bceaeie of the low probahlUty of an etilhq^^ 
coindcBiag with peiiodt of high wAer bin defending on the 
ambaidtuwot, lo«â an wiihla a high ea;ihi]valu: riak me, aad peKoniai of loose 
cohesior^ inaieriBl (Ray be (oqutied sooie effibenWnems. Mote that if dM 
spee&Qo atjuipioBtf to be nsed for coflMtniction, «penrt>on aad mttfiOlunoe of 
ayatein ia tmloiom at diis poim jo tbe detign pbiiae, (he (ieaigntt > 
lhe maxlmon oqpipnwnt load that could nstmably b* aattepatad and note lhat 
.(he coatarvsttvwett of this aaanniptlon seeds to be verified 
eanrtnietioo, SliDilarly,tf ibe potential exitiaAr variation* kgremidwaKr 
ievau or diange tn cndnoiiittait idopoi over time (due, f o> exaitiplo, to eroelon 
atiha loe) thua (he tinalyaiH thouM uteonaRrvaUw bipot vidua Ito tlUK 
prtrameioa enleas the p^itial for condition ̂ uiipM la contrt̂ led by doKigo 

Uttch a« toe teour pHteolloa). 
4] Ftooedweit'VaRiouacontputeipfogrHint are available for ̂ eaeasalymC^ 

SUM'W, UTEX4, e<c>aotlie ef̂ n of coQiphdiî dKsoitnal̂  
reduced alfowbig pritnaiy attention co be paid to the nuw iisportaat conpoaeats 
ofdcflning shear atrengdu. wit welghu, emtatoem ueometry, water levtlt, 
loadLtigiioô tintiiaadlinibaofpoulbtBalkllag aurltaM. Whnieutapen&bny 
ealsia on pannncler vntitea, aenaittvlty atUlyKa tboold be peifMiiial to vwtf̂  
accepiafate pMroaiUBiie uuder the mjgi of poailbie irite eooditiona and matKial 
ptopfttlBa. 

c) In!aptelstlaQofKesttlU'BvBh>illeanttaltBebi>«]4becoi(M»^ 
acoeptabie FQSt aid ueoeaaary tbe pMpoacd deaign nodilled and rc-mtustcd 
to verily 1: masts acet̂ ptftble Icvek Minbnura eoceptMitelOSaarcdependent 
on type of atructuitffatfliy ami ooiidition beuig ainulHcd. Ibe xeDirNieea 
(duntifioi in jioction 2 provide niininiuni oeceptable FOSa for various 
(tmcturoVeuAdltiotti lyirically aatodatcd wldi BF'a water Tnanagenwat 
eonatFuctioo rê uiremanu. Minimum acerbic FOSa for leveee tdentified by 
tbelJSACEanc i.ifbrduringcoaatruetloitaeeftBrlo, MforlongteRn 
cpndlUonl, and 1.0 to i for npkl drawdown and eiaihquoteaoeiui1<9. TS 
mbdniuiq ere not met, attAIUxatSon cpdoet auch ea: redonng î liad loada 
by H r̂iciing i!C[Ulp<««nt wadi gradbig (to rcduoe tl;^ hoightsfan̂ cs or 
reiaove/raplace poo: qualî  fouadetiaa mtcrial), tubtuifacedraiMge. 
twglaeenid setaining touaurei. uao of auteiiid i»edbrccm«IMa tucii «k 
geosrids, and/ci autfooe drainage unprovtiDenus can be evaluated or^ alteruete 

.-'^ deiiĝ  Aanje, tuidi ai (elociting die }»ia:<ote ur utlUitiDg a diffeiom wtta 
m»nagemait optioo. could be cociidered. 

la, 
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2. Setdement - PoM-cotitinicdon xeidemem of water manestmiem embanlonenta ir.ajr be 
la[90itHi.t tf it tRwlK h) Igai uf fneboatd or danfage to ihe atntetam. Sstkansnt 
anâ ytat ahoidd be itKide Wfaoo die potewial for tlgnlftenoi tettleniont exltUt nt under 
high cinbanhniant lotito. «(ijl)indan«n« of oompitailfcie toil and 01̂ ^ 
on eompwaibte feundatloea. Vn«eM {bundailan ao4 eiidwtitiiiient sella an pecvtobt 
or teoupeĉ ouai timt of die tettletnent will oeeur dining eonittv̂  FDT 
baptrviouaagl!! tt bnsiudlyoantatvaiively aatutsed that all iheeslevlagadaaldainecl 
wlU occur nf̂ eoDatnsdCQ. Wbeiaanatyittaiadicaiodntmoraliwtndadon 
{ottleniRit woold oecurdun em bo lolentedtparttal or ecniplcce imovttl of 
eocDprataibIc aaieriBl may be neoetwy frwn boiti ttabUlty aad tetdenteat 
viempoinu. ^̂ %ebibedâ htifexe«watton tequbedniceoniplicbW îatoOĝ  
eeooomlcal coaatruciion, other meihodaof eonitol aueh ataged Mmaoitiitinn oi 
vBitlcal eaad dtaiot tnay have tn be onvloycd. 

]. Seepa(p-.WIlbqiaermtmliUndatMî pege in pervlotsfeunduloiin beneath viMr 
tnanafnnicnt tanbenluu.»a> may teault In: t> txieejHive hydroaiacle pitatuitt bcicaih 
un impervious top abalum en (he landaide ot the enibBnlaneot: 2) aand foollti and 5) 
pi9iii;Cii?']lat^^^}.i>''<)^«<^^ ViMW9>&ni)t(pf» 
î tongĥ ftubrutamtbeteRKiSeaoiitbeCB̂  • 
th* nifattily of (he taAdiide toe, caioe ileugfchtg of tbe slope, or lead tofnpiag of floe 
aand and cUt BWriab. Betldea potential;? gaiiemting addidonel waw ffiaflagement 
requkemeaa on Iho land tide of tin embaOhmnt. vtwkr- and duough-teepage can 
waalmtheiaiibRiftiimtaiidiDakoitinOfesutoeptibletotbeBrf̂ ^ Bvatuattonof 
(he potmtial ̂  aê ge lequiTw pnrnieabiGiy inftemî on tot tbe vaileua iiiat«rlal« 
making up tbe embaiikinnitand Itefiwndatlon, Vartout cnnputBr piogtanw we 
evoUable lor tiwae ant̂ ysea (e.g„ SESVW, 8BEP20). If a pounUal for impu-ta f riim 
aequge it Uottttflod, tocwgc ci»itr(rt meâ uieii ̂ ould be evalsatBd for kfflorporaiton 
into Ihc <Mgti. Thiixipa eeepagoconrol nMoautea iiwiudei l> eaxitf irencheiw 2> 
rivemide impcrvioaa biffikeis, 3) Isnditdc seepage bermi, 4} perviooa toe mnehes. j) 
low pcrnwbllity earV) high parniaablllty oon (cbtnmey drain) eonneĉ  
dndnt end ̂  pmauie telbf weUt, 

1 & Water fyianacKHn«rit 8yet«n Stnwtural Oealgn Requirament* 

10.1. GonenU 
a. AppwiRlateattooutid design it lettuiied lor wvtertnanapâ  

m cootAuded ocoGcelc, sisel, cabifenxd eaift or oto ttciictm 
b. Sttueunldealni needs to eoualder the (i|iteea,pretaorea and naimiTihiiĥ  

to die ttnietuto Qoaipated to die atnichtre'a eatad (tiniglb. 
c Smjctutai deaigo and laadyib needs to be bttegrated with ge^^ 

analyaet to ensure ovetall atablDty aad pacfomatioe of tbe ayttnn. 
d. SeeEktgineeriagTediniCaiRgMicea.: Cb>idnncaoû .„lbralTuelumldMige 

ntaduxja tnni Jv̂ tdieinniis. 

11. Conetructlon and WortonwHriiip 

11.1. Qeneral 
a. All eoQtttuction eeiivitlei ia. On or sefti wntcr AvM have adnjuate design pacfcegat 

cotnpliiited boTore commecctineiil of aethiiiy. 
b. l̂ sî packageaM caver the dî aib of coBBtiacti<niuul{BQhid̂  

a]̂ prUie hydraulic, geotechalcal. etsmturol end/or ottter «;̂ leaV« engbieefiag analytcii 
attoeiaied ivtdi the pmposad eonttnistt'on wece oonpleted, ettecVed aid approved. 

go 

o 
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s, Datigii plan.1 and apecifusationt m\«t deady Ideutify the raquitod location!, dirocmiool, 
and materia] propeniea of ih* «aier management synteai eomponenta aa well na atlowable 
toleratiwt, if my, on ihaao mqinreaiBota. 

d., TodiedegtoeposaIhl«.coMtnieticmope»t|ewshouldbetimedandaequeoced» 
rainimlte the rftla associated wifli VLKiritbij in, on or iwar water. 

o. Water immnsameot tyaeua ibat *ly on atslvo pumping lo malntalD a wawt-ftee woHi area 
thould inoludt wthcr a Iwcbuppumpiog/ijower supply syatam fbremergenelt* or tnoMs 
Da enrly alert en̂ abllUy thai ptovidea tufTicIeni wantbg time to aafely remove p«»onne! 
MuI ê ipineBt from the wa* atea to tbeeveat of a puâ  aid/oi jovner tyatem actoai or 
ifluabicnt fattuiv. 

1 Water mBnogemeat t̂miemt dial miy on mintb dlvenkma. gravity dreJnago stu. sboold be 
leglilnrly bspeded fiir hUegrlty and if tubjeat to wasoniit/cvent tknvt, Intpepticm should 
be triggered by tucfa evenia. 

g. 1>riijtathealiti,»a(etyio«!eoirironmetMlrevfeiw»ofapplloablê  
plaoa/aaaly sea tbtwld be coinpleiiid prior to ini ttatiag v̂ rt; on, fai or near ww to enntre 
M, ill l(D0Wn rtlte law IW WeotlfleiJ and adcy otel̂  tuMwaed and diat ipanagcniuii of 
change (MOQ syitemt are hi p>acc to addreaa imtenown Hidoi and̂or changes b> 
ootulBtlotis. 

b ChBDgentodtedefignordwaMonedeonditiaiaonwbichihedBaignwaibntedncedto 
uodeigu a foimal MOC pmeat dui li algned off by die epproptiate Englnaeriog 
Auihodt}-, Tbe praceaa aeedt i» be mbiMt in ideoUfieâ ou of <3uttgbig or new ba»atd5 
biei]«bt on by dus ebange* and should itKludc the competent eogiiMei(i) in retponslblc 

' dunKeofdsoriglBddetigp. 

iiJi. Mainilaile 
a. Mgauiala used for water matiBgemeotsystenconittiuctlooaiwtnwtd̂  

perfoinuiace sped̂ tailooa of the maieriala evnlualed/dateneipod to be aeeepujUe in die 
design malytes, 

b. MattriaithottldtovBSUfrwienirtieebaolcalaireogditotappottloadalballtl*!̂  
coiy In et̂ unctiro with deeigntd badifill. Â naiFlve condiiiona hi toil and poieniial 
inovonieats of onderlybig aoil or the wnter Duaugeniant tsriKhm itaetf ibd̂ ^ 
aceouni In mateiiDl aelartion. 

«, Matetial. if tubjeetto long-tem loading, nut* as buried pipe woric, thooW not U subjea to 

d. Water oottveyaaoe tŷ iems audi na piping abculd, if piaisibUs, poaiest teme flexible 
propertfea.tiiheriBhorendy otbyvixiueoflUjoincingtyiiain. Ifjolnn are used. Joint 
lOiegKity thonU be nulmaiaed foi die design life of water irjiiuiSMgeDl atmctute or f or aa 
itMgas dirccUid by BP and tHeJobitiag nuui:ruds shonld have tealatanceto speciM 
obeinieiU and phytdcal oondtdont nt Icati equal to Ibat tr.aierbdt being jô^ 

e. DegpeeofovoninhiitEgrityofvndefffiaaafieinentâ ^ 
mediod of ptovlng Ifii ccDtiniiag iniegrî  theald be identified. 

11 ;8. Inotoltaflon 
a. Water managcineni tysteiBS th»ll bec«ittiuc(ed and InstaltKl hi acooidaiwe wlfii (be, 

'approved for conatiucilos'' plana and tpeaiflcaliinu. 

11.4. OuMft̂ aridTaatind 
f"v iu ApproprhMOvanlghtantltertbigshowW be com|id<rf doling oonaiiicdon aad 0*er 

nattvhiea to enxuM-. I) tbe eondiliont aie coa»iateiu with dune ntiniBaed in design 
evalualiCHUi Z> aituetutet and taciittiet an consimctod to ctHxeoi iincji and grades; 3) 
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Mfiwnmr AM 
OMinf* on f/«ctfce desJun antr l9erit:ruKfcin/1C(Mt^ A^netnt txria Wttw-BotfiH 

niatecî  ptopettlet nieet or excaed iktitgn tpeei(i<!ttiotti; 4) niecliQ<bi «̂  eottftfltttion are 
ap̂ mptia(efaraiatui<aodraiviTO)OTBntjaiid3)fl11pineaiiient/̂ ^ 
donaiQraitdinoitlMroocintentnic'''''̂ *̂ -̂ Of pattleabu'lotpMtaricefotearthen 
atructutea ocnstarocied into or Uwough water bodies, a duriag.oonttnietioa monitoring of 
ibeqiiinntityoffliiplaeedverBatdealgnettimatta, iSieofgnttderthmant'ieipatMifUl 
(tnentjtlea inay avggeat Iota cf flU into atofl aub|;nuta or deq> water Bien potenfietly 
indloatlf̂  Ml inctoawd risk ofatnieiurel (bihtte dudng or aftar «insi(ueiw 

b. SPpertooueineedtobekapf IrfOnnedofovetalghtand h»dngtesottt,aadl»pa(ilcult̂  
any eliaaget b> cogdittons, in a dtnety vianwir, 

12. Operations {nd malntenanise 

Goreral 
e, , Itegnlar iaapooiiiKi and maieieniUKie bt esaeatial to operatloa of SMSI wnter inanageflietn 

' ayanma, 

b. SpaCrlfic iiiapRditin, iipiOHtinn and mainlunanoe plOCeduren abtiuldbc Ulcntificd in a fiinnal 
ptan that inehidoa, at a mhilmum, inspection liqwut drawinga, cheddlata and adsedule*. 
Iiupeî tan adiodules abould incCudo oentiqgeneî  for 
after floods or other unusual evestit. 

.*. Inspection nod iniiietBai»D» logs ahwld be oubxalnedthtoueb̂  
oiajntenacaee pctiod. 

1S.2. liupootlofl 
a. • Inapeetloo tsqutratneett vuy with the i ^ trfwtterisaBAgRBAat syttetn and site 

ooodidoea. 
4. InapeediinprooodiuKt rc«aii(fteeahaitae1jiandsudboemb6iM 

OP(M-10. 
e. 'Jypieel iaLtpectloe yroccdutea foe oOaa wacw maiiaeementayttenia iaelodc J[> vitMl 

ioapeoioii fair ahangat ui aeep>ge> ctaddag. pî hig, crotlon or olhar algas of attiiiitutal 
desarionttuo; 7) «uni«̂ ing for MstUalncnt, dL-funnatiim, ereep or Mtwr vecticat orhotiiaidal 
tnovomettt; and 3} ituwiwiog for cbaogca in AirfMo cr giVK̂  
prcttunss Of quality, 

RdheUlllMon 
a. . Onaa |l»ia]ui»nnentfordivertiog/(saieiriny orwoddngwitblswaterbe 

ahoald be retailed to origiaat modllioat or, if this tt bapradticaWe, irifactx to piev^ 
site uaea/envlRaunaotal ̂ itlei stMold bo nidgrtBd. 

b> IfteturnfaigdisaitetooriglnalcDiullttaiitariiddigaijnglmpaeianiqaiieaaddliiQ̂  
in. on or nittr waier, then qipropiiate altamatlvs acraertlng, design analyaia. healdi md 
aaftiy pltmibig, an! coasttuedoo oveial̂ t aa IdeoUJM idMwU be petfoniî  
easum du r̂ oblKatloa woik U onapleled 

13. Etn<irg«inoyRi»spQn«eCon»ldQrati9iHi 

13.1. Seimol 
a. If the work ia deSced tl woril in. oo or near vnter wtiie!i mvoivei the rial: dRnmiog (at 

decoinised using be methodokigy idetuUIed In Seeti<m lb of All; CF) dun the faKowb^ 
CQKigencyrBSponteoonjldecatlQDS apply: f---
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fiuftwneeonI'ratHoeht Oaa^osnt<CDnttr(icl,'On/«(AMHMjactntlaorln Wauf Osdlm 

I. All peiaonoetvrarlcing in. Oil or neat water thould have appropdsteualniitg arid be 
familiar witb entergwcy rotponte pMceduieS and coDtaeta. Omllnuous ovettij^l 
andito the buddy eyatem noiid to be used «4i«n pwtonnel ere wcHtbtg in, en ot neat 
waisr, 

" 1 When woricing hi, on or ntsr water, lhe appUctd̂ leomergancy gear identified lo 
Scstlon 7 thro* rJaga, PPDs, ikifb) eeedt in be available 6R>tbo at all Limn, 

3. I>iep water, tot RowiAe'>^ur, cold water awl/or ptetencs of thi^ 
ftddidonsil copitninia to eraergen^ letponte. DtveiavorotbertpeciaUzed 
(tfipondert, imsf seed to bo eiirced end dieb avnUaJiQity verified prior lo proceeding 
with wodi in, tti or near water Under these condiUona. 

TaM« 1 vviKHuaa Teehntnt fiirppott RoeouKaa 

EwerHaa CoMBotM(««MmlDn 
muKpiwithSn 

•• • . ! a Water HHnaeamont Duriitg CoattucHon Op iSonaSv^Uon 

$̂en|i|Rienfi» AelMiv litaie Advanleiiet ptaadvoniaaea 1 
XII<nvMflaaan«Wiklar UMb wort aeUvMoa ana una water 

jHimany (otha mital aeilv«i«t 
rMaarnd todtve îMmcm amar and 
•lia linal aclMliNiaaeeelaleitwnh 
reuirnint aitB hytmibgy t> OriBltiici 
oeadaians. nwiwiiinewofliiii 
itidatad itoin water aUowlng It to 00 
ecn̂ BMed msra eflMuiV^ and aaiaiy 
and iwiuaing the POlanM tbr icaier 
oua^ impaeii due k> dthibence, 

Dtvaittnarreniovlttawatsrnity 1 
inorefDeoveret cettt, oBenc mo | 
acbaduia, oauao addKhuial 
envtrenieanttf intpaott Dat may ao 
dSStaiRte BiiSsaia, and ivuht 
Blvutieant oparafien wd niaintennnw 
toentura r̂iofflianOBt Fi«odevenit 
(argair titui the daaign eapasBy ol tne 
tiMraiaiWenioval ayatam inay »IU| 
reaiA m lh« need 10 (10!) w«H tl di» 
oeMjrueaao»»», . , 

Wî ili maaaffstad Canditiena Savee Ito oeata end smimrmwiai 
ln#eeaiataeetaiadwiili 
leniovins/dbrartin̂  water duiing Sî d 
aaawiiiee. 

wetUig Al aabiaiad tsndlHwtt 
nHiatbgly InipaOhi pnMuallvCly and 
aa^ly. QptrMonearamewo«po«Kl 
to eii«i<9)» In oondifleos iieni 
Heedinfl, etn, that coidd negathniy 
iBApast eoaia. achaduiaa, and Rie 
orMranmaiiii wibi little otiiliiy to ccturei 
C theaelriieacte. 
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